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What  in  the  World ! 

Going  off  the  gold  standard  has  resulted  in 
a  rise  in  the  price  of  commodities  and  stocks. 
No  one  knows  how  far  these  trends  will  go, 
but  it  is  the  part  of  wisdom  to  buy  engi¬ 
neering  equipment  needed  now.  It  seems 
certain  that  present  prices  are  at  the  bottom. 

• 

The  unit  power  station  has  been  one  of  our 
hobbies  for  many  years.  In  this  issue  Mr. 
Goodale  shows  a  contemplated  station  de¬ 
sign  that  uses  the  unit  idea  and.  in  addition, 
the  outdoor  station  idea.  This  design  repre¬ 
sents  a  peak  development  of  the  large-unit, 
large-station  practice.  But  the  economics  in¬ 
dicate  that  these  ideas  apply  equally  well  to 
the  present  conception  of  the  use  of  multiple 
small  stations.  The  great  savings  to  be  made 
in  future  steam  plants  lie  in  reducing  first 
costs  and  fixed  charges. 

• 

We  don’t  know  where  Mr.  Morrow  found  all 
those  contractor-dealer  cases,  but  we  do  know 
that  he  develops  some  interesting  and  con¬ 
structive  ideas.  We  hope  to  have  articles 
on  wholesaling  and  single  and  multiple 
product  manufacturing  to  follow  in  this  series. 
It  is  interesting  to  note  that  Washington  is 
busy  also  discussing  ways  and  means  to 
control  prices,  production  and  wage  rates. 
We  believe  industry  can  do  these  things  best 
for  itself  under  governmental  regulation. 

• 

Congress  is  still  jockeying  with  the  Tennessee, 
St.  Lawrence  and  utility  taxation.  This  is 
having  a  serious  effect  upon  electrical  industry 
developments  because  of  the  uncertainties 
of  the  situation.  It  is  high  time  the  ad¬ 
ministration  took  action  to  let  the  industry 
know  its  utility  legislation  program,if  ithas  one. 

• 

We  are  glad  inflation  is  here.  It  was  the 
only  answer  to  our  domestic  business  situation, 
but  even  so,  inflation  must  be  controlled  or 
this  answer  will  bring  worse  instead  of  better 
conditions. 


Outdoor  switchgear,  Waukegan  station 
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Okolite  is  a  dijjerent,  hish-voltagc  cable  insulation  developed 
upon  extensive  research  —  and  backed  with  an  impressive  per¬ 
formance  record.  It  is  impervious  to  moisture  and  has  the  resiliency 
and  other  mechanical  characteristics  of  rubber  insulation.  It  is 
effectively  resistant  to 

Corona  and  Heat 

Okolite  insulation  is  suitable  for  many  wires  and  cables  used  in 
power  plant:  Station  —  Aerial  —  Underground  —  Submarine  — 
Industrial.  Its  scope  runs  from  a  small,  low-voltage  control  wire  to 
a  heavy  generator  lead  —  or  a  submarine  power  cable. 

Okolite  insulation  is  particularly  adaptable  for  cables  without  lead 
sheaths.  Especially  for  braided  cables  in  wet  places  —  or  where 
there  are  high  temperatures. 

Full  information  and  prices  will  be  furnished  upon  request. 

THE  OKONITE  COMPANY 


FOUNDED  1878 

THE  OKONITE-CALLENDER 
CABLE  COMPANY,  INC 
Factories:  Passaic,  N.  J.  Paterson,  N.  J. 


SALES  OFFICES 

NEW  YORK  CHICAGO  PHILADELPHIA  PITTSBURGH  BOSTON  ATLANTA 
SAN  FRANCISCO  LOS  ANGELES  SEATTLE  DALLAS 

Novelty  Electric  Co.,  Philadelphia,  Pa.  Canadian  Representatives 

The  F.  D.  Lawrence  Electric  Co.,  Cincinnati,  O.  Engineering  Materials,  Limited,  Montrea 

Cuban  Representatives — Victor  G.  Mendoza  Co.,  Havana 


OKONITE  OUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 
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Muscle  Shoals — Tennessee  Valley  Bills 
Lack  Congressional  Accord 

STARTING  with  two  not-wholly-  then  only  if  the  proposed  construction 
dissimilar  measures  for  the  develop-  be  established  as  “economically  justi- 


ment  of  the  Tennessee  Valley,  in  ac¬ 
cordance  with  the  supposed  wishes  of 
President  Roosevelt,  Congress  appears 
torn  between  conflicting  impulses  which 
may  well  delay  action  for  a  long,  long 
time. 

Senator  Norris,  warmly  espousing  his 
now-venerable  Muscle  Shoals  measure 
with  a  Tennessee  Valley  afterthought, 
still  hopes  for  a  development  which 
would  involve  cheap  fertilizer  and 
power  with  the  government  in  business 
on  a  cosmic  scale,  a  weapon  consisting 
of  a  power  project  and  far-reaching 
transmission  lines  to  show  the  electric 
utilities  what  is  what,  direction  through 
three  men  who  would  be  subject  only 
to  congressional  discipline,  and  the  old, 
familiar  “profession  of  faith”  demand 
for  those  commissioners  appointed  who 
would  hold  office  just  so  long  as  they 
swore  by  the  “feasibility  and  wisdom 
of  the  act.” 

House  revises  measure 

In  the  House  of  Representatives  the 
three-sponsor  bill  originally  introduced 
underwent  radical  revision  this  week, 
finally  being  approved  by  a  vote  of  306 
to  91.  Significant  changes  were:  Con¬ 
gressional  removal  of  commissioners  no 
longer  provided  for,  “profession  of  faith” 
clause  eliminated,  dams  and  power  plants 
must  be  self-liquidating  projects,  nitrate 
plants  may  be  leased  for  the  production 
of  fertilizer  and  altered  transmission 
line  proposals.  The  latter  now  call  for 
the  building  of  competing  energy  dis¬ 
tributing  facilities  by  the  government 
only  if  satisfactory  terms  cannot  be 
made  with  private  companies  for  the 
use  or  purchase  of  existing  lines,  and 


fied.”  A  400-mile  limit  was  set. 

Early  agreement  unlikely 

The  House  bill  was  sent  to  the  Senate, 
where  major  changes  appear  certain, 
after  the  former  group  of  legislators 
rejected  a  proposal  to  adopt  the  Senate 
bill  by  a  vote  of  326  to  68.  The  meas¬ 
ure  sponsored  by  Senator  Norris  went 


Ifshould  like  to  make  it  clear  that  the 
immediate  Future  holds  more  of  valuable 
novelty  in  it  than  ever.  It  is  evident 
that  study  and  research,  broadly  speak¬ 
ing,  slow  down  but  little,  if  any,  From 
year  to  year.  My  brief  experience  of 
three  decades  in  industry  has  con¬ 
vinced  me  that  orderly  research  work 
in  industrial  science  is  really  the  basis  of 
our  civilization. 

WILLIS  R.  WHITNEY 

Formerly,  Director  of  Research, 
General  Electric  Company 

~Dr.  Whitney,  addressing  the  Harvard' 
Business  School  during  its  2Sth  anni¬ 
versary  celebration  last  week,  with  the 
topic  of  "The  Relation  of  Science  to 
Industry"  confined  himself  to  the 
record  of  what  has  been  accomplished, 
saying,  "I  cannot  see  ahead,  but  any- 
.one  may  see  behind  and  look  ahead.". 


no  further  in  the  deliberations  of  that 
body  than  to  emerge  from  the  agricul¬ 
ture  committee  with  its  approval.  No 
pushing  of  the  measure  is  likely  before 
the  farm  relief  bill  is  accorded  action. 

Major  points  of  disagreement  between 
House  and  Senate  will  probably  con¬ 
tinue  to  center  around  transmission  line 
provisions.  Norris  wants  government 
operation  of  plants  and  construction 
and  operation  of  power  lines.  The 
House  would,  preferably,  leave  this  to 
private  industrv. 

T 

Westinghouse  Shows  Loss/ 
Sales  Increased  in  March 

Though  the  quarterly  statement  of  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company,  just  issued,  shows  a  sub¬ 
stantial  loss  the  company  reports  book¬ 
ings  for  March  to  have  been  the  largest 
for  any  month  since  July  1932.  The  net 
loss  for  the  quarter  was  $3,491,572. 

Comparative  figures  for  the  first 
quarter  of  1933  with  the  first  and  the 
last  quarters  of  1932  are  as  follows: 

, - Quarter  Bnded - , 

March  31.  March  31.  Dec.  31, 
1933  1933  1932 

Orders  received  $13,847,891  $39,388,658  $14,334,536 
Sales  billed  ...  13,161,731  29,377.948  16,615,739 

Net  loss  .  3,491,573  1,336,148  3,686.389 

As  of  March  31  cash  and  marketable 
securities  amounted  to  $31,597,253,  com¬ 
pared  with  $32,851,763  at  December  31, 
1932.  Westinghouse  had  a  relatively 
small  amount  of  its  cash  on  deposit  in 
banks  that  have  not  reopened. 

T 

Chats  Falls  Damages  Awarded 

Though  the  Kingdon  Mining,  Smelting 
&  Manufacturing  Company,  Ltd.,  al¬ 
leged  damages  of  $2,2^,422  and  sued 
the  Hydro-Electric  Power  Commission 
of  Ontario  for  that  amount,  the  judg¬ 
ment  of  the  Ontario  Municipal  Board, 
acting  as  arbitrator,  is  that  the  company 
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was  entitled  to  compensation  of  but 
$88,368.  The  suit  arose  over  alleged 
damage  to  riparian  rights,  etc.,  in  the 
Chats  Falls  power  development  area. 

T 

Cities  Service  Trading 
Sifted  at  Federal  Hearing 

'I'estimony  that  during  the  stock  market 
crash  of  October,  1929,  the  Cities 
.Service  Securities  Company  spent  more 
than  $128,000,000  purchasing  common 
stock  of  its  parent,  the  Cities  Service 
Company,  was  presented  to  the  Federal 
Trade  Commission  this  week  by  Thomas 
\V.  Mitchell,  the  commission’s  econo- 
mist-e.xaminer.  The  testimony  was  given 
as  hearings  opened  on  the  securities 
company,  marketing  and  trading  agency 
set  up  in  1927  by  Henry  L.  Doherty  & 
Company.  The  securities  company  was 
owned  wholly  by  the  Cities  Service 
Company. 

For  the  sum  of  $128,000,000  2,372,- 
101  shares  of  Cities  .Service  were 
bought,  he  said,  “but,  as  these  amounted 
only  to  about  two-fifths  of  the  total 
quantity  of  that  stock  thrown  into  the 
market,  they  were  not  sufficient  to  up¬ 
hold  the  market  price,  which  broke  to 
a  low  of  $20  on  October  29.”  Main¬ 
taining  that  the  securities  company’s 
principal  function  was  to  provide  a 
ready  resale  market  for  Cities  Service 
securities,  facilitate  marketing  and  su¬ 
pervise  the  market  for  these  stocks,  Mr. 


No  piping,  whether  for  refrigerant  or 
water,  is  needed  for  the  latest  type  of 
portable  air-conditioning  equipment. 
Working  on  the  reversed  cycle  princi¬ 
ple,  it  blows  hot  or  cold,  moist  or  dry 
as  inside  atmospheres  may  require  to 
produce  the  greatest  comfort.  Fresh  air 
is  constantly  supplied  from  outdoors. 


Mitchell  said  that  its  market  activities 
constituted  “an  outstanding  e.xample  of 
what  is  believed  to  be  a  general  practice 
in  modern  finance  and  stock  market 
control.” 

"Buying  for  orders,”  says  company 

“Inasmuch  as  the  securities  company 
is  wholly  owned  by  Cities  Service  Com¬ 
pany,  its  performance  of  this  function 
with  reference  to  the  parent  company’s 
stock  virtually  amounts  to  Cities  Service 
Company’s  trading  in  its  own  stock,” 
Mr.  Mitchell  said.  “Such  activity  is 
regarded  with  disfavor  by  the  govern¬ 
ing  body  of  the  New  York  Stock  Ex¬ 
change.”  He  pointed  out  that  Cities 
Service  issues  are  listed  on  the  New' 
York  Curb.  Such  market  activities, 
Mr.  Mitchell  added,  might  be  carried  on 
in  such  volume  “as  to  induce  a  general 
orgy  of  speculation  in  which  stock 
prices  go  to  absurd  heights,  from  which 
they  must  inevitably  crash,  to  the  great 
injury  not  only  of  the  speculators  but 
of  the  entire  nation.” 

In  connection  with  the  report,  counsel 
for  the  securities  company  issued  a 
statement  saying;  “All  the  buying  the 
Cities  Service  Securities  Company  did 
on  the  Curb  Exchange  was  solely  for 
the  filling  of  orders.  It  was  the  public 
that  was  buying.  The  reason  the  securi¬ 
ties  company  bought  on  the  curb  was 
because  it  had  to  buy  on  the  market  in 
which  stockholders  chose  to  sell  their 
shares.” 


complete  filtration  is  afforded  and  cir¬ 
culation  at  the  rate  of  600  cu.ft.  a  min¬ 
ute  maintained.  The  electrical  rating  is 
2  kw.,  w'ith  a  refrigerating  capacity  of 
1^  tons  of  melting  ice  equivalent  every 
24  hours.  At  his  desk  is  Samuel  Vau- 
clain,  chairman  of  the  board,  Baldwin 
Locomotive  Works. 


McClure  Bill  Fought/ 

Senator  Attacks  Pinchot 

Opposition  to  Senator  McClure’s  utili¬ 
ties  regulation  bill  developed  during  the 
past  week  at  a  Democratic  caucus  in  th<' 
Pennsylvania  House,  with  Representa¬ 
tive  C.  H.  Rhodes  leading  the  attack. 
The  McClure  bill,  designed  to  broaden 
the  power  of  the  Public  Service  Com¬ 
mission,  is  opposed  by  Governor  Pin¬ 
chot,  whose  own  bill  was  introduced  in 
the  Senate  recently  (Electrical 
World,  April  22,  page  502).  Mr. 
Rhodes,  who  has  supported  the  Pinchot 
program  in  the  House,  characterized 
the  McClure  measure  as  a  “milk  and 
water  proposition  as  it  comes  from  the 
Senate.”  “It  doesn’t  amount  to  any¬ 
thing  except  a  lot  of  words,”  Mr. 
Rhodes  commented. 

Shortly  after  the  House  caucus  a 
vehement  defence  of  his  bill  and  a 
spirited  attack  on  Mr.  Pinchot  was 
made  by  Senator  McClure  on  the  floor 
of  the  Senate.  In  a  lengthy  statement 
he  charged  the  Governor  with  playing 
politics  in  his  attack  and  praised  the 
measure  as  one  designed  “to  remedy 
the  ills  which  have  appeared  in  utility 
operation  in  Pennsylvania  and  else¬ 
where.  “I  believe  my  bill  is  a  step  in 
the  right  direction,”  he  stated. 

In  assailing  Mr.  Pinchot,  the  Senator 
said:  “Now  the  Governor,  at  the  last 
moment  and  when  the  Legislature  is 
almost  ready  to  adjourn,  unfairly  and 
by  inaccurate  statements  and  innuen¬ 
does  attacks  my  bill  and  proposes  other 
legislation  on  this  subject.  If  Governor 
Pinchot  has  read  my  bill,  his  remarks 
concerning  it  are  not  as  frank  and 
accurate  as  one  would  expect  from  a 
Governor,  and  particularly  from  one 
who  poses  as  the  guardian  of  the  peo¬ 
ple.”  He  declared  that  the  Governor 
killed  the  1931  utility  control  bill  for 
political  reasons. 

T 

Groesbcck  Heads  Foreign  Power 

As  a  further  step  in  the  readjustments 
following  the  withdrawal  of  Sidney  Z. 
Mitchell  from  activity  in  the  utility  in¬ 
dustry  (Electrical  World,  April  1, 
page  402),  C.  E.  Groesbeck  has  been 
elected  chairman  of  the  American  & 
Foreign  Power  Company.  S.  R.  Inch 
becomes  vice-chairman,  while  C.  E. 
Calder  remains  as  president.  Other 
changes  of  note  in  the  affairs  of  the 
company  are  the  withdrawals  from  the 
directorate  of  Sidney  Z.  Mitchell, 
George  H.  Howard,  Clarence  Dillon 
and  Charles  E.  Mitchell. 

T 

Federal  Board  Appropriations 

In  submitting  to  the  House  of  Represen¬ 
tatives  his  revised  estimate  for  the  1934 
independent  offices  supply  bill  carrying 
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a  reduction  of  $468,407,000  from  the 
similar  measure  vetoed  by  former  Presi¬ 
dent  Hoover,  President  Roosevelt  rec¬ 
ommended  that  slashes  be  made  in  the 
appropriations  for  both  the  Federal 
Trade  and  Federal  Power  commissions. 
The  respective  recommendations  were 
from  $1,101,500  to  $920,000  and  from 
$235,373  to  $210,000. 

T 

Detroit  Edison  Finds  Press 
an  Asency  for  Defense 

In  an  interest-compelling  series  of  type¬ 
written  letters  reproduced  on  the  Detroit 
Edison  Company’  stationery,  consider¬ 
ably  enlarged  and  signed  by  Alex  Dow, 
president,  that  company  is  bringing  to 
the  attention  of  its  customers  through 
the  Detroit  newspapers  certain  facts 
about  the  company’s  business.  The 
letters  appear  five  days  a  week. 

One  letter  appearing  at  the  end  of  the 
third  week  stated  that  the  company  in 
1932  paid  4  per  cent  of  the  total  taxes 
assessed  by  the  city  of  Detroit  and  7  per 
cent  of  the  money  actually  collected. 
Tax  money  out  of  the  company’s  earned 
dollar  rose  from  5  cents  in  1920  to  al¬ 
most  13  cents  last  year.  For  every  $2 
paid  out  in  wages  $1  was  paid  in  taxes. 
The  total  tax  bill  in  1932  amounted  to 
$5,699,000,  a  fifty-fold  jump  in  25  years. 
That  the  customers  pay  the  taxes,  the 
company  states  frankly  and  repeatedly. 
“We’re  all  in  the  same  boat,”  says  Mr. 
Dow,  “the  taxes  are  more  than  in  1929, . 
when  we  were  selling  much  more  elec¬ 
tricity.” 

Some  facts  developed 

.Among  other  facts,  the  letters  have 
<liscussed  labor,  deposits,  bad  debts,  etc. 
Never,  states  the  series,  has  the  com¬ 
pany  had  a  strike,  either  with  union  or 
non-union  men.  It  had  to  go  on  a  five- 
day  week  in  1932  and  some  men  now 
work  only  three  or  four  days,  but  no 
men  who  began  with  the  company  as 
late  as  1930  are  permitted  to  go  on  the 
city  w'elfare  in  Detroit  or  any  other 
community,  even  though  they  are  unem¬ 
ployed  at  the  present  time.  “Nowadays 
it  is  costing  us  too  much  to  do  business 
in  the  big  city,”  one  letter  said  in  part. 
“We  found  it  cost  us  less  to  do  business 
in  the  smaller  places  and  we  made  all 
rates  the  same  .  .  .  You  might  notice 
that  two  of  our  best  power  plants,  includ¬ 
ing  our  largest  plant,  are  out  in  Trenton 
and  Marysville.” 

“Our  business  is  done  on  credit  .  .  . 
We  seldom  ask  for  guarantees  or  deposits 
when  the  customer  is  well  spoken  of,  and 
in  eighteen  months  we  give  back  the 
deposit.  Just  now  we  have  28,200  de¬ 
posits  and  very  few  guarantees  .  .  . 
The<e  days  too  many  people  are  out  of 
luck,  and  we  have  106,600  customers  for 
whose  payments  we  are  waiting  .  .  .” 
The  letters  are  to  be  continued  in  an  in¬ 
definite  series. 


Are  Solemn  Covenants 

lti$difficult,  if  not  impossible,  for  anyone 
with  a  sense  of  personal  or  national  intesrity 
to  understand  how  the  United  States  90V- 
ernment  can  fail  to  meet  the  solemn  and 
specific  terms  of  contract  in  its  bond  issues 
which  call  for  payment  in  sold  of  the  stand¬ 
ard  of  weisht  and  fineness  effective  at  the 
time  that  the  promise  to  pay  was  made. 
Abrogation  of  such  promises  is  indefensible 
in  any  terms  of  apology  or  necessity  that 
may  be  phrased,  especially  when  this 
nation  holds  more  gold  than  at  any  time  in 
its  history.  If  inflation  is  necessary  it  can  be 
secured  effectively  without  juggling  the 
currency  and  without  renouncing  every¬ 
thing  that  is  involved  in  the  ordinary  stand¬ 
ards  of  honesty  of  man  to  man. 

Just  how  far  business  or  individuals  will 
go  in  borrowing  or  loaning  funds  in  the 
future  without  the  least  assurance  that,  at  the 
maturity  of  the  loan,  dollar-for-dollar  return 
will  be  made  is  highly  uncertain.  One 
hears  that  the  dollar  is  to  be  revalued  with 


Federal  Control  of  New  River 
Protested  by  Virginia 

That  the  state  of  Virginia  intends  to 
continue  the  energetic  battle  which  has 
been  raging  for  some  time  for  the  right 
of  the  state  to  control  its  water  power 
became  manifest  last  week  when  the 
Corporation  Commission,  upon  hearing 
that  the  city  of  Radford  had  applied  for 
a  major  license  under  the  federal  act 
rather  than  for  a  state  license  under  the 
state  water-power  act,  wired  the  Fed¬ 
eral  Power  Commission  protesting  the 
assumption  by  the  federal  tribunal  of 
jurisdiction  over  Little  River,  the 
stream  on  which  the  city  of  Radford 
proposes  to  erect  a  power  dam.  At  the 
same  time,  arrangements  were  made  to 
have  R.  Gray  Williams  of  Winchester, 
special  attorney  for  the  state  in  the  New 
River  case,  prepare  formal  protest  in 
behalf  of  the  state  Corporation  Commis¬ 
sion  and  the  state  Commission  on  Con¬ 
servation  and  Development. 

“The  state  Corporation  Commission 
and  the  state  Conservation  and  Develop¬ 
ment  Commission,”  the  wire  stated, 
“desire  to  protest  most  earnestly  against 
the  Federal  Power  Commission  assum¬ 
ing  jurisdiction  over  the  hydro-electric 
project  on  Little  River  mentioned  in  the 
city  of  Radford  application  to  you  dated 
March  1,  1933,  and  respectfully  request 
that  you  give  five  days  to  submit  formal 
protest  in  the  protection  of  the  rights 
and  dignity  of  the  commonwealth  of 
Virginia.”  In  reply  the  Federal  Power 
Commission  said  that  it  would  gladly 
receive  and  consider  any  protest  from 
the  commissions  submitted  prior  to 
May  15. 

Meanwhile,  the  New  River  case, 
decided  against  the  state’s  interest  in 
the  United  States  District  Court 
(Electrical  World,  April  8,  page 
436),  is  being  carried  to  the  United 
States  Circuit  Court  of  Appeals,  with 


Too  Old  Fashioned? 

between  25  and  50  per  cent  less  gold  con¬ 
tent  than  it  had.  that  this  will  be  done 
when  the  international  conference  meets. 

As  if  to  give  the  lie  to  the  currency  in¬ 
flationists'  theme  song,  the  outstanding  cur¬ 
rency  as  of  the  week  ended  April  19 
showed  $79,000,000  returned.  Energy  pro¬ 
duction  continues  its  rise.  Carloadings  fall 
slightly.  Bituminous  coal  production  re¬ 
sumes  its  standing  at  approximately  the 
levels  of  last  year.  Commodity  prices  have 
risen  to  the  levels  of  a  year  ago.  Steel  out¬ 
put  is  at  27  per  cent.  General  indexes  show 
strength. 

It  is  interesting  that  Washington  telltales 
would  have  it  that  neither  President  Roose¬ 
velt's  Cabinet  nor  the  Federal  Reserve 
Board  had  a  hand  in  the  production  of  the 
infamous  inflation  bill.  It  is  reputedly  the 
work  of  a  Council  of  Ten,|[who,  quite  in¬ 
cidentally,  are  not  now  in  agreement  about 
its  desirability  nor  in  sympathy,  if  two 
notable  exceptions  count,  with  its  methods. 


the  state  fighting  stubbornly  for  juris¬ 
diction  over  New  River  in  the  case  of 
the  Appalachian  Electric  Power  Com¬ 
pany  project  not  far  from  the  site  of 
the  proprosed  Little  River  dam  of  the 
city  of  Radford. 

T 

Interstate  Tax  Commission 
Favors  State  Levy  on  Energy 

After  conferences  between  federal  and 
state  official  representatives  the  Inter¬ 
state  Commission  on  Conflicting  Taxa¬ 
tion  has  recommended  that  some  taxes 
l)e  left  to  the  federal  government,  as  in 
the  case  of  the  tobacco  excise,  while 
others,  as  in  the  case  of  the  gasoline 
and  electrical  energy  taxes,  be  permitted 
to  constitute  the  unduplicated  province 
of  the  states.  The  principal  reason  for 
the  latter  recommendation  is  said  to  be 
wide  variation  in  conditions  of  electrical 
energy  production  and  distribution 
throughout  the  country. 

An  analysis  of  the  duplications  in  the 
ta.xation  of  electrical  energy  production. 
.Ts  prepared  by  the  commission,  appeared 
on  page  466  of  the  April  15  issue  of 
Electrical  World. 

T 

Electrical  Exposition  Planned 

Under  the  sponsorship  of  the  Electrical 
Association  of  New  York,  Inc.,  a  na¬ 
tional  electrical  exposition,  including 
radio,  refrigeration,  air  conditioning  and 
home  and  industrial  appliances,  will  lie 
held  from  September  ^  to  30  at  Madi¬ 
son  Square  Garden,  New  York.  The 
.Madison  Square  Garden  Corporation 
.has  agreed  to  furnish  the  space,  manage¬ 
ment,  promotion  and  financial  security 
of  this  exposition,  which  will  provide  an 
opportunity  for  manufacturers  to  ex¬ 
hibit  new  devices  and  equipment  de- 
v’eloped  in  recent  years. 
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Coming  Meetings 

American  Inatitate  of  Electrical  Enci- 
neers — District  meetingr,  Schenectady, 
N.  Y.,  May  10-12.  Summer  conven¬ 
tion,  Chicago,  Ill.,  June  26-30.  H.  H. 
Henline,  33  West  39th  St.,  New  York. 

Electrochemical  Society — Montreal,  Que., 
May  11-13.  Colin  G.  Fink,  Columbia 
University,  New  York. 

National  Electrical  Manufacturers  Asso¬ 
ciation — Hot  Springs,  Va.,  May  22- 
26.  A.  W.  Berresford,  570  Lexington 
Ave.,  New  York. 

National  Fire  Protection  Association — 
Milwaukee,  Wls.,  May  29-June  1. 
A.  K.  Small,  109  Leonard  St.,  New 
York. 

Edison  Electric  Institute — Chicago,  Ill., 
June  5-8.  B.  F.  Weadock,  420  Lex- 
inton  Ave.,  New  York. 

Canadian  Elctrical  Association — -Lucerne- 
in-Quebec,  June  14-16.  B.  C.  Fair- 
child,  Power  Building,  Montreal,  Que. 

.\merican  Society  of  Mechanical  Engi¬ 
neers — Chicago,  Ill.,  June  26-30.  C. 
W.  Rice,  29  West  39th  St.,  New  York. 

American  Society  for  Testing  Materials 
— (’hlcago.  Ill.,  June  26-30.  C.  L. 
Warwick,  1316  Spruce  St.,  Philadel¬ 
phia,  Pa. 

Engineers’  Day.  Century  of  Progress 
Exposition  —  Chicago,  Ill.,  June  28. 
G.  K.  I’flsterer,  308  West  Washington 
St.,  Chicago. 

Illuminating  Engineering  Society — Dela- 
van,  Wis.,  August  28-31.  D.  W.  At¬ 
water,  29  West  39th  St.,  New  York. 

T 

Lamp  Quotas  Discussed 
at  Massachusetts  Hearings 

Pressed  bj-  petitioners  seeking  reduced 
rates  on  the  part  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  rep¬ 
resentatives  of  the  Hygrade-Sylvania 
Corporation  this  week  revealed  before 
the  Massachusetts  Department  of  Public 
Utilities  that  licensee  agreements  pre¬ 
vent  a  lamp  manufacturer  from  accept¬ 
ing  more  than  a  limited  amount  of  busi¬ 
ness  from  individual  customers.  Ac¬ 
cording  to  R.  S.  Bradner,  Boston  sales 
representative  of  the  corporation,  he  is 
limited  under  penalty  clauses  from  do¬ 
ing  a  maximum  business  of  more  than 
$1{K),000  a  year  from  any  one  customer 
in  his  district. 

Commenting  upon  the  same  situation, 
B.  L.  Young,  legal  adviser  of  the  Hy- 
grade  company,  said  it.  like  all  other  in¬ 


dependent  licensed  makers  operating 
under  agreement  with  the  General  Elec¬ 
tric  Company,  observes  output  limita¬ 
tions  to  avoid  the  penalty  which  must  be 
paid  if  the  quota,  based  upon  monthly  re¬ 
ports  from  the  General  Electric  lamp  di¬ 
vision,  is  exceeded.  Such  limitations  of 
sales  were  pointed  out  by  Mr.  Young  to 
have  been  held  by  the  Supreme  Court 


not  to  be  a  violation  of  the  anti-trust 
laws  because  of  the  fundamental  patent 
control  -  involved. 

"When  we  purchased  the  Triumpli 
company’s  plant  and  business  in  Indi¬ 
anapolis,”  testified  Mr.  Young,  “we 
cared  most  for  the  quota,  and  had  to  ob¬ 
tain  the  consent  of  the  licensing  manu¬ 
facturer  to  acquire  this.” 


T 

Northwest  Engineers  Discuss  Economies 


Economy  measures  in  construc¬ 
tion  and  operation  dominated  the 
discussions  of  the  engineering  section 
of  the  Northwest  Electric  Light  and 
Power  Association  gathered  at  the  tenth 
annual  general  meeting  in  Portland  last 
week.  Between  the  conference  sessions 
the  executive  committee  met  to  discuss 
ways  in  which  the  engineering  section 
could  be  of  increasing  value  to  member 
companies  in  the  territory  during  the 
future  activity  of  the  Northwest  Asso¬ 
ciation,  which  is  now  operating  as  an 
independent  territorial  association.  The 
section  has  decided  to  group  its  activi¬ 
ties  under  four  major  headings:  (1) 
generation,  (2)  transmission  and  distri¬ 
bution,  (3)  utilization  and  (4)  general, 
thus  simplifying  to  some  extent  its  com¬ 
mittee  organization  as  against  that  ob¬ 
taining  during  the  regime  of  the  Na¬ 
tional  Electric  Light  Association. 

Improved  load  analysis 

An  original  idea  was  presented  by 
George  E.  Quinan,  Puget  Sound  Power 
&  Light  Company,  chairman  of  the 
power  systems  engineering  committee, 
who  expounded  a  method  of  determin¬ 
ing  seasonal  variations  of  system  en¬ 
ergy  output  which  would  permit  of  an 
exact  determination  of  whether  the  out¬ 
put  of  any  one  week  or  other  period  of 
time  was  in  fact  an  increase  or  a  de¬ 
crease  from  normal.  The  method  in¬ 
volves,  first,  the  calculation  of  a  no¬ 
growth  output  curve  for  a  year,  from 

T  T  T 


which  are  eliminated  all  variations  due 
to  business  lost  or  gained;  the  relation 
of  the  actual  output  curve  to  the  iio- 
growth  curve  at  any  time  indicates  the 
exact  status  of  the  company’s  business 
and  the  trend  of  this  business  not  ob¬ 
tainable  accurately  by  comparison  of  tbe 
actual  output  of  a  week  or  month  this 
year  against  the  same  week  or  month 
last  year.  Further,  any  change  in  shape 
or  general  characteristic  of  no-growth 
curves  for  consecutive  years  indicates 
the  precise  results  of  load-building  ac¬ 
tivities. 

Five  economy  suggestions 

Five  ways  of  economizing  in  ordi¬ 
nary  maintenance  and  operation  were 
disclosed  in  a  study  by  M.  T,  Craw¬ 
ford,  Puget  Sound  Power  &  Light 
Company,  in  the  program  of  the  over¬ 
head  systems  committee.  Among  other 
suggestions,  the  author  pointed  out  that 
a  simplification  in  organization  of  per¬ 
sonnel,  records  and  reports  would  cut 
expenses ;  that  closer  inspection  of 
property  made  possible  a  more  exact  de¬ 
termination  of  necessary  replacement, 
thus  avoiding  the  deferring  of  needed 
maintenance,  and  that  a  fertile  field  for 
economy  was  found  in  avoiding  acci¬ 
dents  and  property  damage  by  an  im¬ 
proved  safety  program. 

In  the  electrical  apparatus  and  meter 
committee  R.  F.  Davis,  Grays  Harbor 
Railway  &  Light  Company,  summarized 
the  operating  experience  of  nine  com- 


Ready  to  Weld  Anywhere 


F.hvtrir  t  ManufaetMring  Company 


Developed  to  fill  the  need  for  a 
mobile  power  supply  unit 
which  does  not  require  fre¬ 
quent  transferring  to  and  from 
the  track  for  movement  from 
one  point  to  another,  six  trac¬ 
tor  welders  will  eliminate  the 
use  of  long  and  expensive  ca¬ 
ble  leads  and  not  interfere  with 
traffic  or  signal  operations, 
when  they  go  in  service  to  re¬ 
claim  battered  rail  ends,  cross¬ 
overs,  switches,  frogs,  repair 
bridge  structures  and  to  fur¬ 
nish  auxiliary  power  for  niain- 
tenance-of-way  tools  such  as 
rail  grinders,  drills,  slotters, 
etc.,  on  the  Lehigh  Valley 
Railroad,  shortly.  The  utvt  is 
entirely  self-contained. 
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Light  and  Power  Stocks  Rise 
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Following  the  pace  set  by  other  stocks,  utility  issues  climbed  upward  in  the 
inflation  rally.  Prices  later  receded,  but  gains  brought  the  “Electrical  World” 
index  up  from  21.3  to  22.6. 
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panics  in  the  territory  relative  to  the  di¬ 
version  of  current  from  the  meter, 
wliich  indicated  a  considerable  increase 
in  energy  lost  through  this  channel.  The 
report  covered  methods  of  detection  and 
analyzed  the  adaptation  of  the  new  me¬ 
ter  sequence  as  a  corrective  measure. 
Xo  conclusion  was  reached  as  to  the 
economic  point  at  which  substantial  ex¬ 
penditures  should  be  undertaken  to 
make  theft  practices  more  difficult. 

Fuse  recommendation 

In  a  discussion  of  the  use  of  high- 
voltage  fuses  instead  of  circuit  break¬ 
ers  in  a  paper  by  E.  F.  Anderson  and 
Ferd  Henkle,  Portland  General  Electric 
Company,  the  conclusion  was  reached 
that  the  present  necessity  for  economies 
in  construction  and  operation  dictate 
the  use  of  fuses  on  lines  where  differ¬ 
ential  protection  and  the  simultaneous 
opening  of  three  phases  is  not  absolutely 
necessary. 

I  iredging  operations  in  the  Columbia 
River  adjacent  to  the  high-voltage  sub¬ 
marine  cable  of  the  Northwestern  Elec¬ 
tric  Company  made  necessary  the  exact 
location  of  this  cable  after  it  had  been 
laid  for  one  year.  George  A.  Drewett 
of  that  company  described  a  method  of 
cable  location  involving  the  use  of  an 
exploring  coil  with  audio-amplification. 

T 

Laclede  Stock  Sale  Banned 
by  Missouri  Supreme  Court 

Reversing  the  judgment  of  the  Cole 
County  Circuit  Court  which  sustained 
the  ruling  of  the  State  Public  Service 
Commission  granting  authority  to  the 
Utilities  Power  &  Light  Corporation  of 
Chicago  to  acquire  and  hold  more  than 
10  per  cent  of  the  stock  of  the  Laclede 
Cas  Light  Company  and  the  Laclede 
Power  &  Light  Company,  the  Supreme 
Court  of  Missouri  has  directed  the  Cir¬ 
cuit  Court  to  reverse  its  decision  and  to 
set  aside  the  orders  of  the  commission. 
.\ppeal  from  the  ruling  of  the  commis¬ 
sion  was  taken  by  the  city  of  St.  Louis, 
which  intervened  as  an  interested  party 
objecting  to  the  granting  of  the  appli¬ 
cations.  The  Utilities  Power  &  Light 
Corporation,  a  Virginia  corporation, 
owns  all  the  capital  stock  of  Laclede 
Las  &  Electric  Company,  which  in  turn 
own-  the  controlling  interest  in  the  two 
St.  Louis  utility  corporations. 

In  ruling  against  the  Chicago  com¬ 
pany  the  Missouri  Supreme  Court  again 
laid  dowm  the  principle  that  benefit  to 
the  general  public  must  be  showm  before 
a  holding  company  shall  be  permitted 
to  acquire  control  of  the  public  utility 
company  in  the  state.  The  decision, 
written  by  Commissioner  James  A. 
Cooley,  reaffirms  the  ruling  of  the  court 
in  reversing  an  order  of  the  commission 
in  permitting  the  transfer  of  practical 
stock  control  of  the  St.  Louis  Public 


Service  Company  to  the  City  Utilities 
Company  (Electric.\l  World,  October 
8,  1932,  page  484).  That  opinion  held 
that  public  policy  of  Missouri  was  op¬ 
posed  to  the  acquisition  of  more  than 
10  per  cent  of  the  outstanding  stock  of 
a  public  utility  by  another  corporation 
and  that  the  Public  Service  Commission 
should  only  sanction  such  a  purchase 
after  a  definite  showing  had  been  made 
that  the  public  would  benefit. 

“That  decision,”  Judge  Cooley  said, 
“is  in  point  and  controlling  on  this  issue 
in  the  instant  case.  In  this  case  it  was 
not  and  under  the  evidence  could  not  be 
found  by  the  commission  that  any  bene¬ 
fit  could  be  expected  to  result  to  the 
domestic  utility  companies  or  to  the 
public  if  the  applications  were  granted. 
The  only  benefit  suggested  by  the  evi¬ 
dence  w'as  to  the  applicant  in  the  saving 
of  some  taxes  it  now’  has  to  pay.” 

T 

House  Shifts  Energy  Tax 
from  Consumer  to  Utility 

In  a  proposal  added  to  the  special 
revenue-postage  bill  the  House  of 
Representatives  last  week  voted  to 
transfer  the  federal  ta.x  on  electricity, 
amounting  to  3  per  cent,  from  the  con¬ 
sumer  to  the  producing  utility.  The  bill 
to  give  the  President  authority  to 
modify  postal  rates  was  under  consider¬ 
ation  when  Representative  Whittington 
of  Mississippi  offered  an  amendment  to 
transfer  the  tax.  The  Chair  over-ruled 
a  point  of  order  that  the  amendment 
was  not  germane  to  the  pending  measure 
and  Mr.  Whittington’s  proposal  was 
adopted  by  a  teller  vote  of  153  to  73. 

The  tax  on  electrical  current  was  pro¬ 


vided  in  the  revenue  act  of  1932  and 
the  original  House  measure  placed  it  on 
the  producer.  The  change  was  made 
while  the  bill  was  in  conference  between 
the  two  houses.  Mr.  Whittington  re¬ 
minded  the  House  of  these  circum¬ 
stances  and  said  the  House  had  voted 
for  the  conference  report  that  the 
revenue  bill  might  not  be  delayed.  “We 
did  so,”  he  said,  “on  the  promise  of  the 
leaders  that  the  House  position  in  favor 
of  relieving  the  consumer  of  this  tax 
would  be  asserted  at  the  first  oppor¬ 
tunity.  This  is  the  first  opportunity.” 
The  bill  now  goes  to  the  Senate. 

T 

Duquesne  Light  Issues 
1932  Report 

(Year  ended  December  31) 

Karninir8 

Gross  earnin!7s . $25,223,690 

9.3%  below  1931 

Net  earnings . $14,262,919 

12.8%  below  1931 

Operating  ratio . 43 

in  1931,  41 

Depreciation  allowance . $2,017,895 

8.0%  of  gross  earnings 
0.1%  of  plant  investment 

Times  prior  charges  earned . 3.2 

in  1931,  3.6 

Net  balance  per  share  of  common . $4.83 

in  1931,  $6.00 

Dividends  declared  on  common . $4.50 

in  1931,  $4.49 
Compared  with 
1931,  per  cent 

Output 

Energy  .sales,  kw.-hr.  .  1,057,998,897  — 13.5 

Maximum  load,  kw...  245,000  — 15.2 

Average  use  per  customer,  kw.-hr. ..  .3,545 

in  1931,  3,950 
Compared 
with  1931, 

Balance  Sheet  per  cent 

Total  assets . $200,539,353  -f-2.2 

Funded  debt . $  70,000,000  -i-7.6 

(Capitalization  . ^54,313,120  -i-4.1 

Total  surpluses  plus  re¬ 
serves  . $  41,812,854  -f4.1 

Ratio  current  assets  to 

current  liabilities .  16  9 

in  1931,  2.7 
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Output  Highest  Since  February 
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Further  rise  in  factory  operations  is 
indicated  in  the  reported  output  of  elec¬ 
tric  light  and  power  plants  during  the 
week  ended  April  22,  1,431,095,000 
kw.-hr.  This  is  the  highest  since  the 
week  of  February  18.  It  wipes  out  the 
usual  spring  decline  due  to  the  decreas¬ 
ing  lighting  load.  It  signifies  a  gain  of 
1.5  per  cent  over  the  preceding  week, 
2.3  per  cent  in  two  weeks  and  4  per  cent 
over  the  low  point  of  March  18.  The 
loss  compared  with  the  preceding  year 
is  cut  to  2.6  per  cent,  smallest  since  the 
summer  of  1931. 

The  Atlantic  Seaboard  climbed  to 
parity  with  1932;  Xew  F.ngland  is  1.1 


per  cent  above;  the  Central  area  is 
down  only  3.6  per  cent.  These  are  the 
best  regional  figures  in  several  years. 


Weekly  Output,  Millions  of  Kw.-Hr. 


Week  ended 

1933 

1932 

1931 

1930 

April  22 . 

1,431 

1,470 

1,676 

1,725 

.\prii  15 . 

l,4IC 

1,481 

1,641 

1,733 

April  8 . 

1,399 

1,465 

1,647 

1,715 

April  1 . 

1,402 

1,480 

1,680 

1,708 

March  25 . 

1,410 

1,515 

1.689 

1,723 

Per  Cent  Change 

from  Previous  Year 
• - Week  Ended - - 

Region 

Apr.  22 

.4pr.  15 

Apr.  8 

Atlantic  Seaboard 

+  0.1 

—  4.9 

—  2.7 

New  England  alone... . 

+  1.1 

—  6.0 

—  3.8 

Central  industrial. 

—3.6 

—  6.3 

—  5.7 

Pacific  Coast . 

—6.4 

—  6.6 

—  6.8 

United  States . 

. .  —2.6 

—  4.8 

—  4.5 

T 


Protective  Committees  Act 
to  Guard  insull  Investors 

Depositing  and  non-depositing  bond¬ 
holders  have  been  advised  by  the  pro¬ 
tective  committee  representing  holders 
of  Northeastern  Public  Service  Com¬ 
pany  general  lien  and  collateral  trust 
5^  I)er  cent  gold  bonds  that  more  than  27 
per  cent  of  the  total  issue  has  been 
placed  with  the  depositories,  and  that 
the  committee  has  pledged  itself  to  a 
program  that  will  involve  foreclosure 
proceedings  under  the  general  lien  in¬ 
denture,  assuming  the  co-operation  of 
the  bondholders  through  deposit  of  their 
bonds. 

While  several  reorganization  plans 
involving  capital  readjustment  of  the 
company  and  subsidiaries  have  been  con¬ 
sidered  by  the  committee,  of  which 
James  T.  Woodward  is  chairman,  it  has 
decided  that  the  present  is  not  an  op¬ 
portune  time  to  attempt  such  capital 
change.  Under  the  program  it  has  pro¬ 
posed  the  committee  would,  through  the 
foreclosure  proceedings,  bid  in  on  behalf 
of  the  bondholders  the  pledged  securities 
of  subsidiary  companies  subject  to  the 
lien  of  the  subsidiary  bonds  in  the  hands 
of  the  public  and  the  prior-lien  5^  per 
cent  bonds  now  outstanding  in  the 


amount  of  $4,670,500.  The  company 
was  a  unit  in  the  former  Insull  system 
and  owns  56  operating  subsidiary  com¬ 
panies  in  twelve  states. 

Suits  filed  by  the  Insull  Utility  Invest¬ 
ments,  Inc.,  protective  committee  of 
1,(K)0  against  ten  Chicago  and  New 
\'ork  banks  and  the  General  Electric 
Company  to  recpiire  the  return  of  de¬ 
posited  collateral  have  been  amended  to 
make  the  trustee  in  bankruptcy.  Dean 
Harry  A.  Bigelow,  a  party  defendant. 
Only  one  answer  has  been  filed  to  the 
suits  instituted  by  the  committee  and  this 
was  by  the  General  Electric  Company, 
which  alleged  lack  of  jurisdiction.  An¬ 
swers  by  the  banks  are  required  to  be 
filed  by  May  1. 

Middle  West  extension 

An  order  has  been  entered  in  federal 
court  in  Chicago  continuing  until  May 
1,  1933,  the  time  within  which  petition¬ 
ing  creditors  may  file  their  bill  of  par¬ 
ticulars  in  the  Middle  West  Utilities 
bankruptcy  case.  The  continuance  was 
for  the  purpose  of  allowing  more  time 
for  completing  the  draft  of  the  recently 
announced  agreement  among  interested 
groups  to  be  presented  to  the  court  for 
approval. 

Among  the  new  appointees  to  posi¬ 
tions  in  the  reorganizing  Insull  subsidi¬ 


aries  are  John  N.  Shannahan.  formerly 
president  of  the  Indiana  Service  Cor¬ 
poration,  selected  for  the  chairmanship 
of  that  company,  and  Morse  DellPlain, 
selected  for  the  presidency.  Directors 
of  another  Indiana  company  in  the  In¬ 
sull  system,  the  Public  Service  Company 
of  Indiana,  have  voted  to  suspend  pay¬ 
ment  of  a  dividend  on  the  $6  cumulative 
preferred  stock,  which  would  have  been 
payable  May  15  to  stockholders  of 
record  of  April  29. 

T 

Electrolytic  Hydrogen 
Linked  to  Transmission  Plan 

Combining,  allegedly,  the  desiderata  of 
high  conversion  efficiency,  good  energ)’ 
transmission  characteristics  and  use  of 
off-peak  generation,  it  is  proposed  (En¬ 
gineering,  [England]  April  14,  page 
399),  that  hydrogen  engines  operating 
with  gas  produced  in  high-pressure  elec¬ 
trolyzers  be  adopted  for  the  local  gen¬ 
eration  of  electricity. 

High-pressure  electrolyzers  are  said 
to  be  the  most  efficient  producers  of  hy¬ 
drogen  gas  known,  yielding  about  1 
cu.ft.  of  hydrogen  and  h  cu.ft.  of  oxygen, 
compressed  to  2,150  lb.  per  square  inch, 
for  every  0.12  kw.-hr.  fed  in.  .\t  pres¬ 
sures  of  4,000  lb.  per  square  inch,  ob¬ 
tainable  at  the  electrolyzer,  small  diam¬ 
eter  pipe  lines  could  be  used  for  trans¬ 
mission,  it  is  stated,  more  cheaply  than 
can  high-tension  overhead  power  lines. 

Efficient  hydrogen  engines  of  the 
Erren  type  are  said  to  be  guaranteed  to 
consume  not  more  than  17.6  to  21.2 
cu.ft.  of  hydrogen  per  horsepower-hour. 
Distilled  water  is  required  for  the  elec¬ 
trolyzers.  One  kw.-hr.  is  equivalent  to 
3,414  B.t.u.  and  produces  7  cu.ft.  of 
hydrogen  having  a  calorific  value  of 
2,450  B.t.u.  The  electrolyzer  efficiency 
is,  therefore,  some  71  per  cent.  Hydro¬ 
gen  engines  of  40  per  cent  thermal  ef¬ 
ficiency  would  transform  980  B.t.u.  out 
of  these  2,450  B.t.u.  into  useful  work. 
So,  of  the  original  3,414  B.t.u.,  some 
980  B.t.u.  are  recovered  as  useful  work 
corresponding  to  an  over-all  efficiency 
of  29  per  cent. 

T 

British  Energy  Output 
Continues  to  Show  Gains 

Official  returns  to  the  British  Electricity 
Commission  show  1,160,000,000  kw.-hr. 
of  electricity  to  have  been  generated  by 
authorized  undertakers  in  the  United 
Kingdom  during  March,  1933,  as  com¬ 
pared  with  the  revised  figure  of  1,091,- 

000,000  kw.-hr.  in  the  corresponding 
month  of  1932.  This  is  an  increase  of 
69,000,000  kw.-hr.,  or  6.3  per  cent. 

During  the  first  three  months  of  1933 
the  total  amount  of  energy  generated  by 
authorized  undertakers  was  3.647,000,- 
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iKX)  kw.-hr.,  as  compared  with  the  re- 
\  ised  figure  of  3,386,000,000  kw.-hr.  for 
the  corresponding  period  of  1932.  This 
represents  an  increase  of  261,000,000 
kw.-hr.,  or  7.7  per  cent. 

T 

Oregon  Commission  Order 
Hits  Utility  Merchandising 

Complete  separation  of  the  merchan¬ 
dising  and  jobbing  activities  of  utility 
companies  in  the  state  of  Oregon  from 
the  operating  end  of  the  business  ap- 
jjcars  to  have  been  aimed  at  in  the  sup¬ 
plemental  order  issued  recently  by 
( Charles  M.  Thomas,  public  utilities 
c(jmmisisoner,  pertaining  to  the  case 
heard  a  year  ago  in  the  matter  of  ac¬ 
counting  practices  of  public  utility  com¬ 
panies  with  reference  to  the  merchan¬ 
dising  business  of  those  companies.  The 
recent  order  is  issued  “to  make  effective 
a  segregation  of  the  accounting  of  their 
merchandising  departments  from  their 
respective  public  utility  functions  and  to 
charge  to  their  merchandising  activities 
all  items  of  expense  incurred  in  the 
merchandising  of  appliances.” 

The  order  is  quite  brief  and  after 
ordering  a  complete  separation  of  the 
department  it  states:  “No  employee  en¬ 
gaged  in  the  regulated  utility  business 
shall  perform  any  duties  for  the  mer¬ 
chandising  and  jobbing  department, 
solicit  or  sell  merchandise,  or  otherwise 
engage  in  jobbing  activities,  except  the 
•principal  executive  officers  of  the  com¬ 
pany.” 

Previous  orders  in  this  case  (issued 
in  March  and  July,  1932)  prescribed 


Construction  costs  continued  slightly 
upward  during  the  past  month,  approxi- 
m;  tely  to  the  level  of  last  October,  after 
a  najderate  sag  during  the  winter.  The 
risi  contrasts  with  a  moderate  decline  a 
year  ago.  It  brings  electrical  construc¬ 
tion  costs  up  about  3  per  cent  compared 
with  the  same  month  of  1932.  They 
remain  17  per  cent  under  the  five-year 
maximum.  Indexes  for  earlier  years 
were  given  in  the  issue  of  January  21, 
1933. 


accounting  practices  and  set  up  a 
special  classification  of  accounts  for 
merchandising  departments  and  declared 
merchandising  activities  to  be  non-oper¬ 
ating  activities.  The  precise  effect  of 
the  recent  order  on  the  load-building 
activities  of  utility  companies — that  is, 
the  extent  to  which  such  activities  may 
be  restricted  by  this  order — has  not 
been  definitely  determined. 

▼ 

Westinshouse  Speeds  Up 
Refrigeration  production  continues  its 
activity  (Electrical  World,  April  22, 
page  503).  Westinghouse  Electric  & 
Manufacturing  Company  was  scheduled 
to  produce  4,500  electric  refrigerators 
during  April.  Its  plant  at  Springfield, 
Mass.,  is  employing  2,000  hands  and  is 
increasing  operations.  Orders  on  hand 
for  refrigerators  are  said  to  total  in 
excess  of  10,000  units. 

T 

Referendum  Petition  Filed 
for  Bone  Power  Bill 

That  the  Bone  bill,  authorizing  cities 
which  own  electric  power  plants  to  sell 
energy  outside  their  limits,  should  have 
become  a  law  (Electrical  World, 
March  18,  page  340)  does  not,  it  seems, 
bring  an  end  to  its  long  and  stormy 
career  in  the  state  of  Washington. 

A  petition  for  a  referendum  has  been 
filed  by  the  Secretary  of  State,  E.  N. 
Hutchinson,  and  its  sponsors  have  until 
June  7  to  secure  the  necessary  30,000 
signatures  to  assure  a  place  on  the  ballot. 

This  petition  was  presented  by  the 


Construction  Cost  Indexes:  Electric  Light 
and  Power,  Electric  Railway  and  General 


Base:  1913  »  100 

Electric 
Light  and 

Electric 

General 

Engineering 

Power* 

Railway* 

N  ewe- Record 

April,  1933 - 

153 

172 

160.2 

March,  1933... 

151 

I70t 

158.4 

February.  1933. 

150 

I70t 

159.3 

January,  1933.. 
April.  1932.... 

152 

I7lt 

158.4 

149 

169 

153.1 

Last  5  yra.  high 

185 

205t 
Dec.,  ’29 

210.4 

Month . 

Jan.  '30 

Feb.,  ’29 

Last  Syrs.  low. 

148 

I68t 

152.2 

Month . 

May.  ’32 

May,  ’32 

June,  ’32 

♦Computed  by  .\lbert  S.  Rirhey.  tRpvised. 


Major  New  Construction 
This  Week 

Machine  drives,  heavy-duty  motors, 
transformers,  compressors  and  pumps  will 
be  required  for  new  refinery  at  Houston, 
Tex.,  of  Pan-American  Petroleum  & 
Transport  Company.  A  $7,000,000 
project. 

Nantahala  Power  &  Lisht  Company, 
Bryson  City,  N.  C.,  has  authorized  con¬ 
struction  of  transmission  line  to  Sylva, 
N.  C.,  and  vicinity,  about  30  miles.  Cost 
over  $40,000  with  substation  facilities. 
General  electrical  equipment  required 
for  new  brewery  of  Philip  Zans  Brewins 
&  Manufacturing  Company,  Denver, 
Colo.  A  $600,000  project. 

Oberlin,  Ohio,  is  arranging  fund  of 
$250,000  for  city-owned  electric  light 
and  power  plant. 

Appleton  Company,  Anderson.  N.  C., 
plans  expansion  of  cotton  mill  power 
plant.  Estimated  cost  over  $1 50,CkX). 
Cushing,  Okla.,  plans  early  purchase  of 
equipment  for  city-owned  electric  light 
and  power  plant  and  electric  distribut¬ 
ing  lines.  Estimated  cost  over  $200,000. 
Public  Service  Electric  &  Gas  Company, 
Newark,  N.  J.,  plans  construction  of  two 
overhead  transmission  lines  across  Hac¬ 
kensack  River  near  Jersey  City,  N.  J., 
using  steel  towers  for  two  1 32-kv.  open- 
wire  crossings,  each  consisting  of  six 
500,000-circ.mii  copper  conductors. 


Taxpayers’  Relief  Committee,  which  set 
forth  among  other  objections  that  the 
act  would  remove  additional  property 
from  the  tax  roll  and  thus  subject  other 
property  to  further  burdens.  It  was  as¬ 
serted  that  if  municipalities  can  engage 
in  the  power  business  with  profit  they 
should  pay  their  share  of  taxes. 

T 

New  York  Metal  Prices 


April  18.  1933 

April  25.  1933 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic . . 
Lead,  Am.  S.  &  R.  price 

5.37i 

3.25 

6.25 

3.50 

Antimony . 

5.60 

6.125 

Nickel  ingot . 

35.00 

35.00 

Zinc,  spot . 

3.50 

4.05 

Tin,  Straits . 

25.75 

30.00 

.Aluminum.  99  per  cent. 

23.30 

23.30 

T 

Electrical  Exports  Up  Slishtly 


Exports  of  electrical  machinery  as  com¬ 
piled  by  the  Bureau  of  Foreign  and  Do¬ 
mestic  Commerce  show  that  March  of 
this  year  was  a  better  month  than  Feb¬ 
ruary,  though  a  poorer  one  than  March 
of  last  year.  As  reported  the  figures 
were:  March,  1933,  $2,732,276:  Feb¬ 
ruary,  1933,  $2,461,271,  and,  March, 
1932,  $4,654,495. 

T 

Allis-Chalmers  Reports  Loss 

In  the  first  quarter  of  1933,  .A.llis-Chal- 
mers  Manufacturing  Company  showed 
a  loss,  after  all  charges  including  inter¬ 
est  on  debentures,  taxes  and  deprecia¬ 
tion,  of  $869,986.77,  as  compared  with 
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a  loss  of  $936,395.31  for  corresponding 
quarter  a  year  ago.  Billings  to  custom¬ 
ers  in  the  current  quarter  were  only 
$2,691,992.14,  as  against  $3,593,966.14 
in  like  1932  i)eriod.  Bookings  for  the 
fir>t  quarter  of  1933  amounted  to  $1,- 
720,565.88,  contrasted  with  $2,984,377.42 
in  the  1932  period.  Unfilled  orders 
March  31,  1933,  aggregated  $4,470,- 
399.14,  compared  with  $5,441,825.40  at 
the  close  of  1932. 

▼ 

Tulare  Votes  "No”  on  Municipal 

Voters  of  Tulare,  Calif.,  at  a  recent 
municipal  election  defeated  a  proposed 
amendment  to  the  city  charter  creating 
a  municipal  public  utility  department, 
and  designed  evidently  for  the  purpose 
of  acquiring  the  Tulare  city  portion  of 
tlie  Southern  California  Edison  Com¬ 
pany  distributing  system  without  first 
submitting  the  purchase  plan  to  a  vote 
of  the  citizens.  The  proposed  amend¬ 
ment  was  defeated  by  a  vote  of  305  to 
238.  Only  a  majority  vote  was  re¬ 
elin’ red  for  determination  of  the  issue. 

T 

New  York  Contractors  Unite 

Under  the  banner  of  “Council  of  Elec¬ 
trical  Contractor  Associations  of 
<Ireater  New  York”  various  metropoli¬ 
tan  electrical  contractor  groups  have 
united  for  co-operation  to  enforce  the 
city  electrical  code  as  written  as  well  as 
to  devise  ways  and  means  to  make  the 
electrical  code  more  effective  for  the 
safeguarding  of  life  and  property.  A. 
Lincoln  Bush  has  been  selected  as 
chairman  of  the  council. 

T 

Arkansas  Securities  Law 

Foreign  and  domestic  public  utilities 
operating  in  Arkansas  have  been  ad¬ 
vised  by  the  securities  division  of  the 
state  Banking  Department  that  a  per¬ 
mit  from  that  division  is  necessary  to 
sell  securities  in  the  state.  This  authority 
was  conferred  by  the  1933  Legislature. 
Formerly  supervision  was  carried  out  by 
the  Arkansas  Railroad  Commission, 
which  was  abolished  by  the  recent 
Legislature. 

T 

Associated  Customer  Shift 


As  to  Rates - 

•  Seeking  to  force  California  utilities  to 
reduce  their  rates  in  a  wholesale  man¬ 
ner,  attempts  have  been  made  to  secure 
the  passage  of  a  bill  in  the  state  Legis¬ 
lature  which  would  compel  reductions 
by  gas,  electric  and  telephone  compa¬ 
nies  of  20  per  cent.  Constitutionality  of 
the  proposed  legislation  has  been  at¬ 
tacked  by  members  of  the  California 
Railroad  Commission,  alleging  it  would 
compel  utilities  to  accept  a  rate  which 
would  net  less  than  the  cost  of  the 
money  invested. 

•  Thorough  investigation  of  the  rates, 
rules  and  regulations  of  the  Central 
Arizona  Light  &  Power  Company,  larg¬ 
est  undertaking  of  its  kind  in  the  state, 
has  been  started  by  the  Arizona  Corpo¬ 
ration  Commission. 

•  Florida  Power  &  Light  Company  has 
entered  suit  for  a  permanent  injunction 
against  the  ordinance  passed  by  the  city 
Council  of  Miami  reducing  rates  ap¬ 
proximately  29  per  cent.  Hearings  be¬ 
fore  a  newly  appointed  master  in  chan¬ 
cery  are  expected  to  continue  for  sev¬ 
eral  weeks. 

•Not  content  with  the  recommended 
rate  reductions  of  an  engineering  firm 
retained  by  the  city  (Electrical 
World,  April  8,  page  436)  and  undis¬ 
mayed  by  the  contention  of  the  Louis¬ 
ville  Gas  &  Electric  Company  that  those 
recommendations  could  not  be  met  by 
the  company,  the  Louisville  Board  of 
Aldermen  has  proposed  that  even  lower 
rates  be  instituted.  The  case  seems  defi¬ 
nitely  doomed  to  court  action. 

•  Reductions  in  the  rates  now  charged 
by  all  gas  and  electric  utility  corpora¬ 
tions  by  at  least  10  per  cent  have  been 
urged  in  resolutions  adopted  by  the  Vir¬ 
ginia  League  of  Municipalities  and  for¬ 
mally  communicated  to  the  state  Corpo¬ 
ration  Commission. 

•  Cuts  of  from  13.9  to  34.7  per  cent 
have  been  offered  with  Public  Service 
Commission  approval  by  the  Northern 
Indiana  Power  Company  to  certain  In¬ 
diana  towns. 

•  Evansville,  Ind.,  has  been  given  a 
“temporary”  cut  in  electric  rates  of  10 
per  cent  by  the  Southern  Indiana  Gas 
&  Electric  Company. 

•  Buffalo  General  Electric  Company 
has  filed  with  the  New  York  Public 


Cortelyou,  speaking  on  behalf  of  the 
properties  of  the  Consolidated  Ga.-* 
group,  pointed  to  substantial  and  nu¬ 
merous  reductions  made  in  recent  years 
by  the  companies.  Mr.  McKee,  interim 
Mayor  between  the  Walker  and  O’Brien 
r%imes,  is  likely  to  be  a  candidate  for 
Mayor  at  the  fall  election. 

•  Resolutions  calling  upon  the  Alabama 
Public  Service  Commission  to  lower 
utility  rates  in  the  state  were  adopted  by 
the  Alabama  League  of  Municipalities  at 
its  two-day  convention  last  week.  “Im¬ 
mediate  relief”  is  asked  on  the  grounds 
that  commodities  and  labor  are  lower 
in  cost  and  utility  rates  still  continue 
“at  the  peak.” 

T 

With  the  Legislators - 

District  of  Columbia — Having  in¬ 
dorsed  the  principle  of  a  plan  advanced 
by  the  state  of  New  York  (Electrical 
World,  March  4,  page  276),  the  Dis¬ 
trict  of  Columbia  Public  Utilities  Com¬ 
mission  will  ask  Congress  to  authorize  it 
to  enter  into  proposed  compacts  with 
neighboring  states  concerning  the  inter¬ 
state  transmission  of  electricity  and 
gas.  The  District  government  would 
have  to  obtain  approval  by  Congress  in 
general  legislation. 

Nebraska — Both  houses  of  the  Nebras¬ 
ka  Legislature  have  passed  a  bill  pro¬ 
hibiting  electric  power  companies  from 
including  service  charges  and  requiring 
all  electric  energy  to  be  sold  on  the  flat 
kilowatt  basis.  The  bill  does  not  affect 
Lincoln  and  Omaha,  which  have  home 
rule  charters.  An  act  authorizing  the 
organization  of  self-liquidating  public 
power  and  irrigation  districts  which 
could  finance  their  projects  by  Recon¬ 
struction  Finance  Corporation  loans  has 
been  sent  to  the  Governor  for  his  signa¬ 
ture,  both  houses  having  passed  it. 
Ohio — Several  bills  are  being  studied 
by  the  Ohio  Senate  utilities  committee 
to  permit  the  Public  Utilities  Commis¬ 
sion  to  establish  temporary  rates  wheth¬ 
er  or  not  rate  questions  are  pending  be¬ 
fore  it;  to  provide  that  when  a  utility 
appeals  from  a  rate  ordinance  and  loses 
it  shall  reimburse  the  municipality  for 
its  expenses  in  fighting  the  appeal :  pro¬ 
viding  that  utilities  shall  keep  on  file 


.\n  apparent  relocation  of  business  or-  Service  Commission  and  received  ap-  with  the  commission  at  all  times  up-to- 
ganizations  in  its  territory  during  the  proval  for,  a  new  schedule  of  rates  for  inventories;  providing  that  the 

past  year,  involving  a  transfer  from  that  city  which  would  reduce  reconnec-  commission  shall  appoint  an  exaniiiiei 
large  cities  to  smaller  communities,  has  tion  charges  and  gross  minimum  hear  a  rate  question  when  the  coin- 
been  observed  by  the  industrial  devel-  charges  and  would  increase  the  mini-  mission  cannot  begin  hearing  it  within 
opment  division  of  the  Associated  Gas  mum  rating  of  appliances  to  be  counted  days  after  it  is  filed ;  providing  for 
&  Electric  system.  In  1932  181  new  in  arriving  at  the  first  two  blocks  in  do-  the  elimination  of  all  service  charges 
industrial  enterprises  located  in  areas  mestic  and  commercial  rates.  ^7  utilities. 

>erved  by  the  Associated  system,  con-  •Confidently  predicting  aggregate  sav-  West  Virginia — At  a  conference  with 
fined  largely  to  the  consumer  goods  ings  to  energy  users  of  the  city  of  New  Governor  Kump,  a  special  House  coin- 
group,  such  as  textiles,  wearing  apparel,  \'ork  of  $25.(XK),000  a  year,  Aidermanic  mittee  will  ask  that  the  House  be  al- 
food  products,  reported  the  employment  President  McKee  has  sought  and  ob-  lowed  to  consider  legislation  to  revise 
of  5,730  wage  earners.  During  the  tained  an  appropriation  of  $50,000  to  laws  for  greater  regulation  of  public 
year  170  existing  industrial  customers  finance  action  against  the  gas  and  elec-  utility  rates  and  for  control  of  the  '^ale 
added  2.582  wage  earners.  trie  companies.  President  George  B.  of  utility  stocks  and  other  securities. 
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"Electricity  at  Work" 
to  Be  World  Fair  Feature 

At  the  electric  light  and  power  industry 
exhibit  of  the  Century  of  Progress  Ex¬ 
position  in  Chicago  the  dominant  theme 
will  be  “Electricity  at  Work.”  Here 
will  be  presented  in  simple,  colorful  and 
easily  understood  form  the  multitudes 
of  electric  applications  to  industry,  com¬ 
merce,  trade,  community  existence  and 
household  economy.  How  electricity  is 
produced,  transmitted  over  the  country¬ 
side  and  converted  to  human  needs  also 
will  be  placed  before  the  visitor  in  a 
manner  never  before  attempted.  In 
other  words,  it  will  be  attractively  visu¬ 
alized  so  that  neither  technical  knowl¬ 
edge  nor  statistics  are  necessary  to 
grasp  the  story. 

Constructed  in  Chicago  workrooms, 
the  elements  of  the  exhibit  w’ill  soon  be 
transported  to  the  fair  grounds.  When 
in  place  this  display  will  occupy  8,000 
ft.  of  floor  space  in  the  electrical  group 
of  buildings  at  the  fair.  It  will  include 
what  is  said  to  be  the  largest  diorama 
ever  made,  a  composition  90  ft.  long, 
portraying  in  miniature  the  complete 
projection  of  the  electrical  utility  from 
mountainside  to  populous  cities.  Upward 
of  100  engineers,  architects,  modelmak- 
ers  and  skilled  craftsmen  have  labored 
for  months  on  this  extraordinary  un¬ 
dertaking,  which  combines  technical 
perfection  with  pictorial  art. 

Also  of  interest  will  be  the  model 


farms,  stores,  factories,  offices,  school¬ 
rooms,  hospital  operating  rooms,  beauty 
parlors,  shops,  household  interiors,  gar¬ 
dens  and  other  smaller  dioramas  giving 
realistic  visions  of  advanced  and  effi¬ 
cient  methods  of  electric  illumination. 
In  addition  there  will  be  many  full- 
sized  rooms  and  workshops  equipped 
with  electrical  appliances  and  lighting 
effects  heretofore  unknown  to  many 
people. 

There  will  also  be  a  series  of  models 
showing  the  progressive  history  of  elec¬ 
trical  and  steam  power  development 
from  the  earliest  records  to  the  present 
day — an  undertaking  now  tried  for  the 
first  time,  requiring  a  vast  amount  of 
research  and  craftsmanship  of  the  most 
accurate  fidelity.  “Electricity  at  Work” 
has  been  made  possible  by  contributions 
from  a  large  number  of  electric  light 
and  power  companies. 

T 

33-Kv.  Generators  Total 
200,000  Kw.  Abroad 

Though  the  highest  voltage  used  in  a 
commercial  generator  in  this  country 
remains  22  kv.,  foreign  practice  appears 
to  be  swinging  rapidly  to  33-36  kv. 
equipment.  No  less  than  200,000  kw.  is 
now  devoted  to  such  practice  abroad. 
England,  the  Continent  and  South 
Africa  offer  conspicuous  examples  of 
allegiance  to  the  newer  conviction.  The 
largest  single  33-kv.  unit  is  that  des¬ 
tined  for  the  Swansea  (England)  sta¬ 


tion.  It  is  rated  at  30,000  kw.  and  is 
now  under  construction. 

According  to  J.  Rosen,  director  C.  A, 
Parsons  &  Company,  Ltd.,  the  next  step 
to  be  looked  for  is  66  kv.  Mr.  Rosen 
sees  the  development  of  the  concentric 
conductor  principle  bringing  these  rap¬ 
idly  within  the  range  of  possibility.  The 
Electricity  Commissioners  of  South 
Africa  recently  ordered  a  35  kv.  unit 
(Electrical  World,  April  1.  page 
408). 

T 

Tennessee  Basin  20  per  Cent 
Developed,  Says  Department 

Reporting  upon  the  much-debated  and 
none-to-well-understood  Tennessee  Val¬ 
ley  project  and  the  potentialities  of  the 
whole  basin,  the  Department  of  the  In¬ 
terior  states: 

The  total  water-power  resource^  of 
the  basin  are  about  3,000,000  hp.  avail¬ 
able  50  per  cent  of  the  time,  or  about 
2,500,000  hp.  available  90  per  cent  of 
the  time.  On  the  basis  of  the  present 
practice  in  the  installation  of  water¬ 
wheels  at  developed  water-power  plants, 
about  5,000,000  hp.  of  waterwheels 
would  be  required  in  the  development  6f 
all  the  water-power  resources  of  the 
Tennessee  River  basin.  The  total  ca¬ 
pacity  of  the  46  water-power  plants  in 
the  basin  that  have  100  hp.  or  more  at 
present  is  876,000  hp. ;  therefore  less 
than  20  per  cent  of  the  total  water¬ 
power  resources  of  the  basin  has  been 
developed. 

The  primary  use  of  water  power  in 
the  basin  is  in  the  generation  of  elec¬ 
tricity  for  light  and  power.  About 
700,000  hp.  is  used  to  drive  the  gen¬ 
erators  of  public-utility  plants  and  about 
175,000  hp.  is  used  by  manufacturing 
plants,  many  of  which  generate  electric 
power  for  their  own  use.  The  elec¬ 
tricity  generated  by  public-utility  power 
plants  is  distributee!  over  the  basin  by 
means  of  transmission  lines  with  a  total 
length  between  3,000  and  4,000  miles. 

The  principal  uses  of  power  at  the 
present  time  are  about  as  follows : 

Per  Cent 


Lighting  and  domestic .  43 

Cement,  clay  products,  ore,  mines 

and  quarries  .  11 

Electrochemical  foundries,  boiler 

and  machine  shops .  20 

Enamelware,  agricultural  Imple¬ 
ments,  furniture,  and  paper .  6 

Textile  mills  .  6 

Food  and  dairy  products  and  ice 

plants  .  4 

Miscellaneous  .  10 


100 

Increase  in  the  demand  for  power, 
concludes  the  department’s  statement, 
will  come  through  increased  urban  and 
rural  domestic  use,  the  development  of 
industries  in  the  states  composing  the 
basin  and  in  the  surrounding  states  and 
the  electrification  of  railroads  where 
traffic  conditions  will  justify  the  cost. 
In  all  three  lines  there  are  large  possi¬ 
bilities,  the  department  observes. 


T 

Over  the  Hills  to  the  Power  House 


Many  workmen  have  for  several  months  labored  to  build  one  of  the 
largest  of  dioramas  that  visitors  to  the  Century  of  Progress  Exposition 
may  see  the  story  of  power  generation,  transmission,  distribution  and 
application  in  a  working  model  that  swings  through  a  sequence  of  light 
and  darkness  to  simulate  the  appearance  of  a  world  in  the  transition 
from  day  to  night.  This  is  the  hydro-electric  section  under  construction. 
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EDITORIALS 


L.W.W.MORKOW 

Editor 


Do  You  Believe  in  This  Philosophy  of  Government? 


The  greatest  and  gravest  issue  in  our  history 
has  developed  in  Washington.  There  is  no 
mistaking  the  fact  that  the  administration  is  em¬ 
barking  upon  a  legislative  program  to  back  its 
philosophy  that  it  is  the  duty  of  government  to  care 
for  the  economic  and  social  welfare  of  every  citi¬ 
zen  through  direct  governmental  intervention  and 
direction.  This  used  to  be  called  socialism.  This 
philosphy  embodies  a  complete  social  and  eco¬ 
nomic  revolution,  and  yet  it  is  taking  form  through 
the  passage  of  permissive  legislation  that  gives 
the  President  complete  power  to  dictate  the  na¬ 
tional  economy.  As  stated  by  John  W.  Owens, 
editor  of  the  Baltimore  Sun:  “Never  in  any  con¬ 
stitutional  government  was  such  power  given  to 
one  man  to  manipulate  and  even  destroy  private 
property  in  the  name  of  the  common  weal.” 

Two  parts  of  this  program  are  now  under  way. 
The  first  involves  the  departure  from  the  gold 
standard  and  the  passage  of  legislation  to  give  the 
President  permissive  power  to  use  any  and  all 
methods  of  inflation  if  he  so  desires.  And  no  one 
knows  what  degree  of  inflation  may  be  had  or  the 
methods  that  will  be  used — the  administration  is 
silent.  Is  such  a  situation  reassuring  to  business 
and  labor?  Who  dares  to  make  intelligent  com¬ 
mitments  while  sitting  on  this  dynamite,  that  may 
explode  credit  and  purchasing  power  at  any  in¬ 
stant? 

Equally  serious  and  vital  is  the  idea  in  the 
Perkins  bill.  It  proposes  a  planned  govern¬ 
ment  economy  through  the  dictation  to  industry  of 
production,  wages  and  prices.  However  vague  in 
detail,  the  intent  is  to  abandon  the  principle  of 
unbridled  competition  under  anti-trust  laws  and 


replace  it  with  the  principle  that  political  dictator¬ 
ship  of  industry  is  the  only  solution  to  our  eco¬ 
nomic  and  social  problems.  Is  it  necessary  or  even 
advisable  to  accept  this  left-wing  idea  of  the  ad¬ 
ministration?  Cannot  we  first  modify  the  anti¬ 
trust  laws,  permit  pledged  trade  associations  to 
develop  business  plans  and  practices  under  gov¬ 
ernmental  supervision  and  then  put  the  power  of 
enforcement  back  of  the  programs  developed  by 
industry  in  consultation  with  the  government? 
We  think  industry  can  do  its  own  job  best  and 
that  it  should  be  permitted  to  act  for  itself.  We 
think  the  road  to  disaster  is  to  put  complete  con¬ 
trol  of  industry  into  the  necessarily  incompetent 
hands  of  politicians. 

The  administration  is  creating  a  new  economy 
that  has  its  beginnings  in  the  Columbia  school 
of  economic  thought.  We  believe  that  industry 
should  be  consulted  and  should  speak  out  when 
a  theoretical  philosophy  promises  to  become 
powerful  and  active  through  the  agency  of  legis¬ 
lation  that  will  change  completely  the  past  con¬ 
ception  of  our  American  roads  to  progress.  We 
urge  that  industry  participate  in  this  creative  work 
and  that  it  act  with  a  full  realization  of  the  poten¬ 
tial  effects  of  the  complete  adoption  of  the  admin¬ 
istration’s  program. 

We  have  no  traditions  or  inhibitions  to  over¬ 
come  and  welcome  logical  changes,  but  we  believe 
these  changes  should  result  from  the  democratic 
procedure  of  intelligent  debate  and  analysis,  and 
not  from  a  blind  faith  in  leadership  that  comes 
from  thoughtless  desperation.  It  is  time  to  think 
and  act  now,  and  not  after  the  proposed  legisla¬ 
tion  becomes  law. 


538 


ELECTRICAL  WORLD  — AprU  20J933 


Fourteen  point  program 
for  spending  to  save 

SHYING  at  expenditures  may  mean  running 
away  from  savings.  After  making  all  the  safe 
savings  that  can  be  made  without  sending  new 
dollars  as  bait  to  lure  added  savings,  the  time 
comes  when  service  and  stabilized  operations 
require  some  outlay  further  to  improve  the  show¬ 
ing.  Instances  enough  exist  where  a  moderate 
expenditure  will  pave  the  way  to  proportionately 
large  economies  if  the  guardian  of  the  exchequer 
will  only  listen  and  the  operating  staff  will  only 
have  the  courage  to  buck  the  blind  edict — “not  a 
dollar.”  One  operator  lists  the  following  points 
as  among  those  where  the  best  job  could  probably 
be  done  first  and  easiest: 

Only  a  few  dollars  for  fuel  meters,  even  though 
fuel  be  cheap,  would  pay.  A  turbine-turning 
device  would  save  steam  on  machines  now  kept 
running  and  warm.  Damage  saved  would  pay  for 
differential  or  fault  protection  on  buses.  The 
same  is  true  of  high-speed  relays.  Ditto  for  high¬ 
speed  breakers.  One  severe  outage  will  more  than 
offset  the  cost  of  periodic  test  of  line  insulators. 
Getting  a  bad  bushing  off  the  bus  side  of  an  oil 
switch  before  it  wrecks  the  bus  or  the  breaker  will 
cover  the  testing  cost  for  a  whole  year.  Modern 
braces,  guys,  etc.,  will  pay  for  themselves  in 
averted  damage  to  conductors  and  insulators  on 
medium-voltage  lines.  Life  of  paint  coatings  can 
be  doubled  by  spending  less  than  the  saving  in 
sand-blast  equipment  to  prepare  the  surface  prop¬ 
erly.  Even  such  a  simple  thing  as  replacing  the 
timing  mechanism  in  the  timers  for  primary 
feeders  will  pay  in  improved  service.  Five-cent 
copper  gives  the  chance  of  a  generation  to  lay  the 
foundation  for  secondary  copper  adequate  to  meet 
the  loads  of  the  immediate  future. 

Recent  developments  in  regulation  bring  the 
problem  of  voltage  regulation  on  rural  and  semi- 
rural  lines  where  it  will  have  to  be  to  meet  the 
trend  of  appliance  loading.  Energy  diversion  is 
so  serious  a  problem  that  the  expense  of  modern 
metering  methods  can  easily  be  offset  in  a  few 
months  by  the  revenue  reclaimed.  On  the  account¬ 
ing  side  there  is  no  better  time  to  install  a  cost 
system  that  will  enable  control  of  costs  in  plant, 
transmission  and  distribution. 

The  burden  is  on  the  respective  operating  de¬ 
partments  to  prove  the  virtues  of  what  each 
advocates.  The  burden  is  then  on  the  manage¬ 


ment  to  weigh  these  tangible  and  demonstrable 
items  against  the  things  they  imagine  are  going  to 
happen  to  squeeze  out  every  inch  of  breathing 
space  between  revenue  and  outgo. 


A  RECENT  study  of  street  lighting  experi¬ 
ence  suggests  a  neglected  relationship  be¬ 
tween  highway  illumination  and  insurance.  In 
1931  more  than  35,000  people  were  killed  and 
more  than  1,000,000  were  injured  in  automobile 
accidents.  City  traffic  is  20  per  cent  at  night  and 
country  traffic  is  10  per  cent  after  dark  and  40 
per  cent  of  all  accidents  occur  at  night.  The  in¬ 
surance  companies  pay  out  some  $300,000,000  on 
those  accidents  and  the  full  loss  is  probably 
$2,5j()0>000,000.  The  annual  loss  for  burglary  and 
theft  is  close  to  $250,000^000  and  most  of  this 
comes  at  night.  It  is  estimated  that  35  per  cent 
of  all  night  accidents  are  due  to  poor  light  and 
that  good  street  illumination  would  save  $275,- 
000,000  in  the  costs  of  traffic  accidents  and  crime. 
These  figures  are  all  based  on  1931. 

Now  the  present  total  expenditure  for  all  street 
lighting  is  $88,000,000  and  it  would  probably  re¬ 
quire  another  $100,000,000  to  light  the  streets 
adequately.  It  is  therefore  argued  that  it  would 
be  profitable  to  raise  the  standards  of  illumination 
for  protective  purposes  and  save  for  the  public 
this  $275,000,000  now  charged  to  poor  light. 
And  despite  the  fact  that  the  average  citizen  who 
wasn’t  killed  last  year  and  had  no  accident  in  his 
family  looks  upon  the  suggestion  that  another 
$100,000,000  be  spent  by  the  cities  with  misgiv¬ 
ings,  there  is  food  for  thought  in  it. 

It  is  interesting  to  consider  what  the  effect 
of  such  an  improvement  might  be  on  the  city 
finances,  through  a  decreased  expense  for  police 
and  hospital  service.  And  it  also  raises  the  ques¬ 
tion  of  what  the  householder  might  save  on  re¬ 
duced  rates  for  burglary  insurance  on  his  home 
and  theft  and  accident  insurance  on  his  car. 
Would  he  save  more  than  his  proportion  of  the 
increased  cost  of  lighting?  It  is  all  theoretical 
speculation  at  present,  but  there  is  enough  in¬ 
volved  to  justify  a  bit  of  serious  research. 


Street  lighting  and 
insurance  costs 
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Unit  Generating  Station  Combines 

Reliability  with  Economy 


By  J.  E.  GOODALE* 

Electrical  Engineer 

New  York  &  Queens  Electric  Light  &  Potwr  Company, 
Flushing,  N. 

IN  CONSIDERING  preliminary  designs  for  the  pro¬ 
posed  Astoria  generating  station  on  Flushing  Bay  an 
attempt  was  made  to  reduce  generating  cost  to  a  mini¬ 
mum  without  sacrificing  station  reliability.  Most  sta¬ 
tions  built  heretofore  have  been  designed  with  consider¬ 
able  flexibility  in  steam  supply  and  electrical  connections 
in  order  that  the  loss  of  one  or  more  boilers  or  machines 
may  not  aflfect  operation  of  the  transmission  system. 
Such  flexibility  involves  appreciable  cost  and  is  some¬ 
what  questionable  from  the  viewpoint  of  station  re¬ 
liability,  since  interconnecting  the  boilers  and  generators 
might  result  in  an  entire  station  shutdown  in  the  event 
of  a  major  catastrophe. 

In  considering  the  proposed  Astoria  station  it  was 
felt  that  the  present-day  reliability  of  boilers  and  turbo¬ 
generators  would  allow  the  adoption  of  a  unit  design 
which  would  assign  each  boiler  to  a  turbine  without 
interconnection  of  the  steam  supply.  Although  the  plans 
call  for  interconnecting  the  generators,  the  interconnec¬ 
tions  are  made  with  a  multiplicity  of  metallic  sheathed 
cables  in  separate  ducts  which  can  better  be  considered 
as  a  part  of  the  transmission  system  rather  than  a  part 
of  the  station.  By  adequate  spacing  of  units  the  station 
could  be  considered  as  made  up  of  several  one-unit  sta¬ 
tions  with  no  inter-relation  except  at  the  coal  pile. 

Considerable  saving  was  afforded  by  the  use  of  out¬ 
door  type  boilers  and  turbo-alternators  which  eliminated 
all  building  construction,  except  that  required  for  a 

*Paper  presented  at  Power  Group  meeting,  Neiv  York  Section, 
A.I.E.E.,  April  13.  1933. 


No  "power  house." 

Only  walkways  and  stairs  on  boilers 
housed. 

Only  a  hydrogen  shell  provided  for  alter¬ 
nators. 

No  generator  bus.  No  steam  headers. 
1,200-lb.  turbine  1,400-lb  boilers. 

All  auxiliaries  motor-driven. 

Multi-secondary  auto-transformers  afford 
bus  equivalent  and  reactance. 

Less  than  $55  per  kilowatt,  excluding  land 
and  coal-handling  facilities. 

service  building  and  a  machine  shop.  The  service  build¬ 
ing  contains  the  necessary  offices  and  electrical  control 
rooms.  In  one  design  the  turbine  auxiliaries  are  located 
in  the  basement  of  the  service  building  and  in  another 
design  the  turbine  auxiliaries  are  located  in  a  basement 
beneath  the  turbine.  The  units  are  arranged  side  by 
side  in  such  a  way  that  similar  component  parts  form 
rows  parallel  to  the  waterfront. 

The  machines  are  2(X),000-kw.,  triple-tandem  com¬ 
pound,  1,200-lb.  units  with  hydrogen-cooled  generators. 
Each  machine  is  supplied  from  a  single  1,400-lb.  boiler 
fired  with  the  unit  system  of  pulverized  fuel  and  capable 
of  generating  1,700,000  lb.  of  steam  per  hour.  The 
generators  are  rated  at  16,500  volts,  200,000  kw  and 
250,000  kva.  The  ultimate  station  would  have  nine 
such  units. 
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The  site  of  the  proposed  station  lies  adjacent  to  the 
Astoria  gas  plant  of  the  Consolidated  Gas  Company  in 
A>toria.  Queens.  Existing  coal-handling  facilities,  con¬ 
sisting  of  bridge  towers  and  belt  conveyers  running 
parallel  with  the  waterfront,  are  incorporated  in  the 
design.  A  storage  area  under  the  bridge  towers  is  suf¬ 
ficient  to  store  130,000  tons  of  coal.  The  bridge  towers 
can  be  used  to  take  coal  from  the  storage  area  or  to 
unload  boats  along  the  dock.  Belts  on  the  bridges  are 
used  for  transporting  the  coal  from  the  receiving  hopper 
to  the  storage  area  or  to  the  traveling  belts  which  feed 
the  coal  breakers.  Conveyors  carry  the  coal  from  the 
breakers  up  to  a  traveling  belt  above  the  coal  silos  and 
automatic  tripping  devices  make  it  possible  for  this  belt 
to  deliver  the  broken  coal  to  any  desired  silo.  The  coal 
is  fed  to  the  pulverizers  from  the  coal  silos  by  gravity. 
The  completed  station  would  have  three  bridge  towers, 
one  stocking  bridge  tower  for  storage  purposes,  two 
conveyor  belts  for  carrying  coal  from  the  bridge  towers 
to  the  coal  breakers,  four  coal  breakers,  two  elevators 
tor  carrying  the  coal  from  the  breakers  to  the  station 
distribution  belts  and  two  distribution  belts  for  distribut¬ 
ing  broken  coal  to  the  coal  silos.  Each  boiler  is  provided 
with  three  600-ton  coal  silos,  three  suction  type  coal  pul¬ 
verizers  and  six  drag  feeders. 

Motor-driven  auxiliaries  exclusively 

.Ml  auxiliaries  throughout  the  station  are  designed  for 
motor  drive.  Details  on  the  method  of  fan  control  have 
not  been  definitely  worked  out.  The  fans  are  equipped 
with  ball  bearings  in  order  to  eliminate  the  need  for 


bearing  cooling  water  which  might  freeze  due  to  the 
fans  not  being  housed.  The  condenser  circulating  water 
pumps  are  located  along  the  turbine  room  floor  opposite 
the  boilers  and  take  the  water  from  an  intake  canal  run¬ 
ning  parallel  to  the  waterfront.  One  circulating  pump, 
one  revolving  screen  and  one  condenser  discharge  duct 
are  provided  for  each  unit. 

The  condensate  (Fig.  3)  is  pumped  from  the  con¬ 
denser  through  the  air  ejector  condenser,  generator  air 
cooler  and  low-pressure  heater.  On  the  discharge  side 
of  the  low-pressure  heater  it  is  joined  with  the  conden¬ 
sate  from  all  heaters  and  the  surge  tank,  after  which  it 
passes  through  a  primary  feed  pump  discharging  at  600 
lb.  pressure,  three  high-pressure  heaters  in  cascade,  sec¬ 
ondary  feed  pumps  discharging  at  1,600  lb.  pressure  and 
the  economizer  into  the  boiler. 

An  air  heater  raises  the  temperature  of  the  air  to 
approximately  500  deg.  before  it  is  passed  into  the  l)oil- 
ers.  The  gases  leave  the  boiler  at  the  top  of  each  side 
wall,  then  pass  downward  through  the  air  preheater, 
through  the  dust  collectors  and  into  the  induced-draft 
fans.  The  forced-draft  fans  pass  the  air  vertically  up 
the  air  preheaters,  around  to  the  front  of  the  boiler  and 
then  through  the  secondary  air  openings  around  the 
burners.  Each  furnace  has  a  volume  of  approximately 
45,000  cu.ft.  and  a  heat  release  of  48,0(X)  B.t.u.  per 
cubic  foot  when  the  unit  is  generating  1,700,000  lb.  per 
hour.  Walkways  have  been  included  around  each  boiler 
at  all  levels,  with  stairways  between  levels  completely  in¬ 
closed  by  corrugated  sheet  metal.  The  boilers  are  not 
otherwise  housed.  Inclosed  walkways  connect  the  walk- 


Figs.  1  and  2 — 
Straight  line  from 
coal  to  outgoing  lines 

Starting  from  the  water¬ 
front  (Figs.  1  and  2)  we 
have  the  coal-handling 
facilities,  the  coal  break¬ 
ers,  600-ton  coal  silos, 
boiler  stacks,  pulverizing 
mills,  induced-draft  fans, 
boilers,  forced-draft  fans, 
service  building,  turbine 
floor,  cooling  water  cir¬ 
culating  pumps,  cooling 
water  intake  canal  and 
transformers  and  outdoor 
switching.  A  single  gan¬ 
try  crane  is  provided  for 
maintenance  work  on  all 
turbines. 
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way  system  around  the  boilers  to  the  service  building  so 
that  the  watch  engineer  may  make  his  rounds  between 
the  steam  control  room  and  the  boilers  without  passing 
outdoors.  The  burner  platform  and  a  platform  at  the 


-  SOO'> 

~Tr? — 

rrenfatef 

Fig.  3 — Bleeding  for  heaters  at  five  points 

The  high-pressure  cylinder  of  the  turbine  is  bled  into  the 
intermediate  pressure  cylinder  through  a  reheater,  enter¬ 
ing  the  reheater  at  410  lb.,  687  deg.  and  leaving  at  390  lb., 
825  deg.  The  high-pressure  cylinder  is  bled  at  a  second 
410-lb.  point,  from  which  steam  is  passed  through  the 
three  high-pressure  heaters  in  series  and  the  low-pressure 
heater,  after  which  it  is  mixed  with  the  condensate  which 
has  passed  from  the  condenser  through  the  low-pressure 
heater.  The  intermediate  cylinder  is  bled  at  three  points, 
one  feeding  No.  2  high-pressure  heater,  one  feeding  No.  3 
high-pressure  heater  and  the  storage  tank  and  one  feed¬ 
ing  into  the  condenser.  The  low-pressure  cylinder  is  bled 
at  one  point  for  supply  to  the  low-pressure  heater.  The 
storage  tank  discharges  into  the  condenser. 
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Fig.  4 — Switches  are  attached  to  the  generator 
auto-transformers 


I..ong  electrical  connections  on  the  load  side  of  these 
transformers  eliminated.  All  switching  is  of  the  metal- 
clad  outdoor  type. 


drum  level  are  also  inclosed  to  facilitate  observations 
of  the  burners  and  the  gage  glasses  during  inclement 
weather. 

To  eliminate  the  necessity  of  a  water  tender,  a  peri¬ 
scope  is  run  from  the  gage  glasses  down  to  the  steani 
control  room  to  permit  observation  of  the  water  level 
from  the  latter  location.  In  addition  to  the  periscope 
there  is  also  installed  in  the  control  room  a  remote  driiin 
level  indicator.  The  flow  of  water  to  each  boiler  is  con¬ 
trolled  automatically  by  a  throttle  type  Smoot  val'.e 
located  in  a  12-in.  high  pressure  feed  line.  In  event  of 
trouble  with  the  master  control  the  control  of  the  valve 
can  be  taken  over  by  the  steam  control  room  operator 
manipulating  the  solenoid-operated  pilot  valve.  It  is 
expected  that  there  will  be  far  less  difficulty  with  feed- 
water  regulation  than  is  experienced  at  the  present  time 
on  400-lb.  operation  because  of  the  smaller  changes  in 
water  density  at  the  higher  pressure  for  the  same  load 
change.  Practically  all  l,40()-lb.  plants  report  a  much 
more  stable  drum  level  than  had  been  experienced  on 
400-lb.  operation.  In  order  to  eliminate  all  possibilities 
of  freezing  of  drain  lines  during  cold  weather,  drains  are 
brought  dowm  inside  of  the  boiler  casing  and  run  through 
heated  trenches  to  points  of  disposal.  The  safety  valves 
are  inclosed  by  steel  lagging. 

No  fear  of  freezing  in  winter 

In  the  event  of  shutdown  during  cold  weather  for 
periods  of  a  day  or  less  it  is  believed  that  the  setting  will 
retain  sufficient  heat  to  prevent  the  boiler  water  tem¬ 
perature  from  lowering  to  the  freezing  point.  If  a  long 
shutdown  is  occasioned  during  extreme  cold  weather  the 
boiler  can  be  emptied  of  water  immediately  and  not  filled 
until  the  unit  is  ready  to  return  to  service.  Additional 
iron  treatment  can  be  added  at  the  time  to  absorb  the 
oxygen.  Approximately  374,000  lb.  of  water  is  contained 
in  each  boiler.  Thus  the  cost  of  the  water  is  negligible. 
To  facilitate  working  inside  the  boiler  during  cold 
weather  it  is  planned  to  set  up  on  the  slag  bottom  three 
or  four  steam  radiators  and  connect  them  temporarily  to 
outlets  located  adjacent  to  the  boiler.  These  radiators 
will  receive  their  steam  supply  from  a  heating  line  run¬ 
ning  in  a  floor  trench  between  the  oil-fired  central  heat¬ 
ing  plant  and  the  mill  house. 

Generators  are  hydrogen-cooled.  No  definite  design 
for  adaptation  of  hydrogen  to  cooling  has  been  worked 
out  for  this  station,  but  much  literature  is  available  on 
this  subject  and  some  experience  has  been  acquired  in 
the  use  of  hydrogen  cooling  for  smaller  generators  and 
synchronous  condensers.  No  particular  difficulty  is  con¬ 
templated  in  this  connection. 

In  order  to  operate  the  turbo-generator  outdoors  and 
at  the  same  time  eliminate  the  possibility  of  troubles  with 
oil  lubricating  systems,  steam  drains  and  water  drains 
some  steel  inclosures  have  been  added  at  certain  points. 
It  is  contemplated  to  have  the  inclosure  made  up  of  four 
removable  sections,  one  of  which  completely  covers  the 
governing  valve,  the  high-pressure  cylinder,  some  of  the 
bearings  and  the  400-lb.  cylinder.  Another  section  covers 
some  more  of  the  bearings  and  a  part  of  the  cross-over 
pipes,  the  third  section  covering  the  bearings  between 
the  low-pressure  cylinder  and  the  generator  and  the 
fourth  section  covering  the  outboard  generator  bearing 
and  the  exciter.  No  housing  is  provided  about  the  shell 
of  the  hydrogen-cooled  generator.  Explosion  doors  are 
provided  in  the  top  of  the  generator  shell  to  prevent  too 
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transformer  location  are  installed  in  two  separate  duct  banks,  these  duct 
banks  being  Independent  of  the  other  duct  banks.  Arrangement  of  the  64 
ties  is  such  that  when  all  switches  feeding  the  groups  are  closed  each  gen¬ 
erating  unit  is  connected  to  every  other  unit  in  the  station. 
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high  pressures  from  rupturing  the  casing  in  event  the 
gas  mixture  within  a  generator  should  reach  an  explosive 
ratio. 

Access  to  all  inclosures  are  from  the  turbine  room  Cur 

basement  by  stairways,  all  inclosures  being  sufficiently  Closingj 

large  to  allow  passage  between  the  inclosure  wall  and 
the  part  of  the  machine  inclosed.  Thus  in  extreme 
weather  there  is  no  necessity  for  the  turbine  room  watch 
engineers  to  be  outdoors.  The  radiation  from  the  ma- 
chine  plus  the  chimney  action  from  the  turbine  room  ^ti 

basement  can  maintain  the  inclosures  at  temperatures 
above  freezing.  Ventilators  are  provided  in  the  sides  of  — 

the  inclosures  for  ventilation  in  warm  weather.  All  ^ 

turbine  auxiliaries,  including  normal  oil,  emergency  oil 
and  shaft-lifting  pumps,  are  located  in  the  turbine  room  -  w  — 

basement.  In  event  of  trouble  with  the  remote  opera- 
tion  of  the  throttle  valve,  manual  operation  can  be 
executed  from  the  turbine  room  basement  floor. 

The  arrangement  of  the  electrical  connections  and 
switching  is  quite  novel  in  that  the  equivalent  of  a  solid 
bus  is  obtained  without  excessive  short-circuit  currents 
and  without  the  use  of  series  reactors.  The  duties  im- 
ix)sed  upon  the  breakers  for  various  fault  locations  are 
as  follows : 
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*Seqi<ential  operation  will  reduce  these  dutiee  by  approximately  600,000  kva. 


Fig.  6 — Main  generator  field  rheostat  eliminated 

A  unit  excitation  system,  consisting  of  a  direct-connected 
shaft-driven  exciter  with  pilot  exciter  for  each  machine, 
was  chosen  as  fulfilling  all  the  requirements  of  sim¬ 
plicity,  reliability,  etc.  This  arrangement  also  elim¬ 
inates  a  main  generator  field  rheostat  which  has  proved 
to  be  a  source  of  trouble  as  well  as  a  source  of  con¬ 
siderable  energy  loss. 


Mo  automatic  oil  circuit  breakers  are  used  on  the  dis¬ 
tribution  circuits,  which,  in  effect,  makes  each  group  load  and  generating  units  are  correspondingly  large, 

^  single  feeder  of  62,500  kva.  capacity  or  one-quarter  the  especially  when  one  group  is  made  up  of  several  dis¬ 
rating  of  one  generating  unit.  The  use  of  feeders  of  tribution  circuits  which  can  be  diversified  over  several 

this  ca[)acity  is  considered  permissible  when  the  system  districts.  Automatic  oil  circuit  breakers  are  used  between 


^Pril  29, 1933  —  ELECTRIC A\.  WORLD 


543 


each  generator  and  the  corresponding  Fig.  7 — Station  started  up 
auto-transformer  in  order  that  the  from  other  sources 

auto-transformer  can  be  kept  in  serv-  Connecting  the  au 
.  1  M  .1  •  t  j  arles  as  shown  al! 

ice  while  the  generator  is  shut  down,  the  station  to 

This  allows  all  feeder  groups  to  have  started  by  energi 
two  sources  of  supply  irrespective  of  through  feeders 
how  many  generators  are  out  of  serv-  nected  to  other  sou 
ice,  and  also  gives  a  very  reliable  sup-  °  power 

ply  to  the  station  auxiliaries.  The  '^oi*  i - 

windings  of  each  generator  (Fig.  5)  o//<y,sconnec/ 
are  connected  through  the  automatic  ''on-au^o 
oil  circuit  breakers  to  the  primary  of  S|  i  § 

an  auto-trans  former  having  eight 

secondary  windings,  27.6  kv,,  and  two  t"  |  J 

tertiary  windings,  2,3  kv.,  for  the  ^  5 

auxiliary  power  supply.  ^  J 

The  auto-transformers  are  single  ^  ^  1 

phase,  rated  at  83,333  kva.,  and  are  o  i2  ^ 

suitable  for  unbalanced  loading.  The 
normal  load  on  each  winding  is  31,200 
kva.  The  worst  case  of  unbalanced  load,  because  of  units 
being  out  of  service,  imposes  a  maximum  load  of  40,000 
kva.  on  some  of  the  windings.  The  efficiency  of  the  auto¬ 
transformer  at  full  load  with  balanced  loading  and  ter- 
tiaries  idle  is  estimated  as  99.75  per  cent.  In  order  to 
occupy  as  little  floor  space  as  possible  the  transformers 
have  been  designed  with  the  radiators  mounted  above 
the  transformer.  The  conduits  between  the  auto-trans¬ 
former  and  generator  are  installed  across  the  intake 
canal  in  such  a  manner  as  to  serve  as  a  bridge  for 
crossing  the  canal. 


Connecting  the  auxili¬ 
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switches  and  instruments  on  the  electrical  switchboards 
are  of  the  miniature  type  and  are  arranged  to  form  a 
miniature  bus.  The  control  switch  for  the  ground  and 
test  switches  is  interlocked  with  the  feeder  breaker  con¬ 
trol  switch  so  that  the  feeder  cannot  be  connected  to  the 
ground  or  test  bus  with  the  feeder  breaker  closed. 
Signal  lights  show  the  position  of  the  main  breaker  and 
ground  and  test  oil  disconnects.  It  has  been  suggested 
that  each  control  room  be  equipped  with  a  television 
transmitter  and  that  a  central  control  room  be  established 
with  vision  receivers  so  that  the  chief  operator  can  view 


Short  runs  for  control  cable 

The  protective  relays  for  each  unit  are  mounted  in 
weatherproof  housings  adjacent  to  the  equipment  with 
which  they  are  associated.  This  will  eliminate  long 
conduit  runs  at  quite  a  saving  in  cost.  The  relay  protec¬ 
tion  for  each  unit  consists  of  generator  and  transformer 
differential  protection  and  balance  relay  protection  to 
take  care  of  short  circuits  between  turns.  The  ties  are 
provided  with  overload  relays  only.  The  oil  circuit 
breakers  are  motor-operated  (Fig.  6).  For  closing  208- 
volt  a.c.  network  service  is  used.  For  tripping  a  small 
storage  battery  and  trickle  charger  is  provided  for  each 
unit. 


all  nine  control  boards  from  a  central  point.  A  loud¬ 
speaker  arrangement  can  be  provided  so  that  he  can  talk 
to  the  nine  operators  at  the  same  time. 

Necessary  machine  shop  equipment,  oil  purification 
and  high-voltage  testing  equipment  have  also  been  in¬ 
cluded  in  the  design  of  the  station. 

The  estimated  cost  of  building  this  station,  exclusive 
of  land  and  existing  coal-handling  facilities,  is  $44.21 
per  kilowatt  for  the  steam  equipment  and  $10.22  per 
kilowatt  for  the  electrical  equipment.  The  boilers  and 
generators  can  be  housed  at  an  additional  cost  of  $1.65 
per  kilowatt.  The  total  cost  without  a  building  is  then 
$54.43  and  with  a  building  $56.06. 

It  should  be  understood  that  the  details  as  described 


The  two  tertiary  windings  in  the  auto-transformers  are 
for  the  auxiliary  power  units,  of  which  there  are  no 
duplicates,  thus  carrying  the  unit  system  down  to  the 
auxiliaries  (Fig.  7).  The  auxiliaries  have  been  divided 
into  two  groups,  each  group  forming  a  loop  supplied  by 
one  of  the  tertiaries,  and  controlled  by  an  automatic  oil 
circuit  breaker.  The  auxiliaries  are  connected  to  the 
loop  through  oil  disconnects,  thus  eliminating  compli¬ 
cated  control  connections  and  conduit  runs.  Should  any 
section  of  cable  in  a  loop  fail,  it  is  planned  to  disconnect 
the  faulty  section  and  restore  service  immediately.  All 
motors  50  hp.  and  larger  will  be  2,300  volts.  A  208-volt, 
a.c.  network  is  provided  for  lighting  and  motors  smaller 
than  50  hp. 

In  designing  the  excitation  system  (Fig.  6),  various 
factors,  such  as  simplicity  of  connections,  reliability  and 
the  effect  of  trouble  on  the  other  units,  were  taken  into 
consideration. 

Electrical  switchboards  and  steam  control  boards  for 
each  unit  are  located  in  the  associated  control  room.  All 
non-essential  instruments  have  been  eliminated.  All 


are  all  preliminary  and  that  a  more  detailed  study  of 
each  of  the  above  features  may  require  modification  or 
change  in  design. 

T 

Attic  Fans  Cool  Houses 
in  Summer 

Attic  ventilating  fans  have  been  found  very  helpful 
by  the  New  Orleans  Public  Service  Company  in  remov¬ 
ing  the  sun’s  heat  absorbed  by  the  roofs  and  side  walls 
of  residences  during  the  summer  and  in  stimulating  air 
circulation  through  the  house,  providing  the  attic  door 
is  left  open.  Data  available  from  existing  installations 
indicate  that  the  house  temperature  can  be  lowered 
5  to  10  deg,  at  nightfall  when  the  outside  temperature 
drops  because  of  the  circulation  created.  It  is  pointed 
out  that  this  method  of  providing  air  comfort  can  be  sold 
where  it  is  impossible  to  place  the  more  expensive  air- 
conditioning  equipment,  although  the  results  arc  not 
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comparable.  However,  the  attic  fan  is  creating  a  wider 
interest  in  home  ventilation,  and  is  paving  the  way  to 
public  acceptance  of  air  conditioning  in  its  more  refined 
form. 


Sectionalizing  Switches 
Automatically  Maintain  Service 


By  H.  L.  SAMPSON 

Southern  California  Edison  Company,  Ltd. 


To  maintain  adequate  service  for  a  small  town  which 
is  served  from  a  bank  of  transformers  tapped  between 
pole  top  switches  in  a  66-kv.  transmission  line,  the 
Southern  California  Edison  Company  has  adopted  auto¬ 
matic  sectionalizing  control  for  the  air-break  switches. 
While  the  application*  is  not  new  the  simplicity  of  the 

equipment  and  its 


are 


Control  diagram  for  automatic 
sectionalizing  equipment 


characteristics 
of  interest. 

The  substation  is 
located  midway  on 
a  40-mile  60-kv.  tie 
between  two  sub¬ 
stations,  both  of 
which  are  equipped 
with  automatic  oil 
circuit  breakers.  A 
line  failure  in  this 
40-mile  section 
leaves  the  town 
served  by  the  sub¬ 
station  without 
power  until  the  line 
can  be  patrolled 
and  trouble  cleared. 


l  o  reduce  the  time  of  outage,  motor  operators  were 
installed  on  each  of  the  pole  top  switches,  operating 
power  being  obtained  from  a  small  32-volt  storage  bat¬ 
tery.  As  shown  in  the  accompanying  diagram,  each 
motor  ojicrator  is  actuated  through  a  slow-acting  voltage 
relay  connected  through  a  capacitor  coupler  to  the  line 
side  of  the  air-break  switch. 

Iti  case  of  line  failure  the  voltage  relays  each  close  a 


*''Vr  ".Automatic  Air-Break  Switch  Reduces  Outage  Time’' 
Hi.KtTRicAL  World,  October  15,  1932,  page  541. 


Output  by  Use  of  Different  Fuels,  19^1 


Output  from  Fuels.  Million 
Kw.-Hr. 
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set  of  contacts  which  start  the  motors  and  open  their 
respective  pole  top  switches.  As  the  automatic  breakers 
at  the  two  end  substations  are  closed  one  will  remain  in, 
depending  upon  which  section  is  at  fault.  The  voltage 
relay  at  the  substation  serving  the  town  will  then  cause 
its  switch  to  close,  thereby  picking  up  the  load.  It  will 
be  noted  that  contacts  on  the  reversing  contactors  seal  in 
after  being  energized  through  the  voltage  relay,  so  that, 
once  started,  switch  operations  will  be  completed.  A 
mechanical  interlock  is  installed  between  the  reversing 
contactors. 

Because  of  the  simplicity  of  the  equipment  itself  and 
the  fact  that  potential  transformers  are  replaced  by 
coupling  capacitors  the  control  equipment  is  relatively 
inexpensive.  Equipping  existing  sectionalizing  switches 
with  the  devices  presents  no  particular  problem  and  such 
applications  will  eliminate  lengthy  interruptions  to 
service. 

T 

Compares  Outputs 
from  Coal,  Oil,  Gas 

Greatly  increased  efficiency  in  the  use  of  fuels  of  all 
kinds  and  a  much  larger  output  than  formerly  from  gas, 
while  coal  remains  the  predominant  source  of  heat,  are 
disclosed  in  a  recent  bulletin  of  the  Department  of  the 
Interior.  This  gives  comparative  figures  on  fuel  con¬ 
sumption  in  public  utility  power  plants  for  1926  and 
1931,  abstracted  in  the  accompanying  tables.  In  the 
latter  year  about  82  per  cent  of  the  fuel-generated  energy 
came  from  coal,  4  from  oil,  14  from  gas  and  less  than 
1  per  cent  from  wood.  In  1926  the  corresponding  figures 
were  90,  5,  5  and  less  than  1. 

The  gain  in  efficiency  of  utilization  during  the  five- 
year  period  was,  in  per  cent,  as  follows:  Coal,  25;  oil, 
35 ;  gas,  33.  These  figures  are  for  the  country  as  a 
whole.  As  will  be  seen  from  the  tables,  there  were 
considerable  variations  between  the  different  geographical 
regions. 

The  best  fuel  rate  during  1931  for  coal  was  about 
1 .00  lb.  per  kilowatt-hour ;  for  oil,  430  kw.-hr.  per  barrel ; 
for  gas,  11.4  cu.ft.  per  kilowatt-hour.  These  efficiencies, 
it  is  pointed  out,  have  been  reached  under  unfavorable 
load  conditions  and  low  cost  of  fuels. 

Based  on  the  average  fuel  rates  for  the  United  States 
one  ton  of  coal  is  equivalent  to  3.9  barrels  of  oil  or  to 
21,800  cu.ft  of  gas. 

Consumption  of  Fuels  in  1931  and 
Comparison  of  Fuel  Rates,  1926  and  1931 

. — Quantity,  1931— ~  • 

(Thouoands)  ^Fuel  per  Kw.-Hr.— %  Ratio  of  Rate 
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Western  Activity 
Near  Last  Year’s 


Reports  of  electrical  energy  consumption  in  industrial 
plants  in  the  South  and  West  reflect  the  effects  of  the 
financial  disturbances  during  March.  In  addition  they 
are  probably  affected  by  delayed  reading  of  meters  at 
the  end  of  February.  This  seems  to  be  the  only  explana¬ 
tion  of  the  annual  apparent  increase  of  industrial  activity 
in  the  short  month  and  the  succeeding  recession. 

In  the  South  the  two  influences  contributed  to  a  de¬ 
crease,  in  the  weighted  index,  of  13  per  cent  from 
February,  against  11  per  cent  in  1932,  bringing  it  7  per 
cent  under  that  for  March  of  last  year.  In  February 
the  decrease  from  1932  was  4.5  per  cent. 

Despite  the  adverse  influences  an  upward  movement 
is  to  l)e  noted  in  the  stone,  clay  and  glass  industry.  In 
the  returns  this  was  observed  especially  in  the  extreme 
South;  in  other  parts  of  the  section  the  changes  were 


less  consistent.  Activity  in  textiles  decreased,  in  gen¬ 
eral,  although  in  some  localities  there  was  a  gain, 
approximately  proportional  to  the  increased  number  of 
working  days  in  March.  Metals  and  forest  products  fell 
off  sharply ;  the  metal-working  industry,  however,  main¬ 
tained  an  increase  over  the  very  low  figures  of  1932. 

The  West  made  a  somewhat  better  showing.  The 
decline  from  February  was  only  6  per  cent  and  the  gen¬ 
eral  level  approached  last  year’s.  The  deficiency  wap  so 
small  that  returns  still  to  be  received  may  wipe  it  out 
entirely,  if  they  happen  to  be  favorable. 

The  metals  group  fully  held  the  level  of  the  two  })re- 
ceding  months  and  again  surpassed  last  year’s  figure,  but 
is  operating  at  only  22  per  cent  of  the  rate  four  years 
ago.  Forest  products  and  stone  are  higher  than  a  year 
ago.  The  latter  has  risen  continuously  since  December. 
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Parallel  with  the  decrease  in  activ¬ 
ity  in  other  branches  of  manufac¬ 
turing,  indicated  by  reports  of  energy 
consumption,  and  subject  to  similar 
qualifications  as  to  the  interpretation 
of  the  data,  operations  in  electrical 
manufacturing  establishments  slack¬ 
ened  materially  in  March  compared 
with  February. 

According  to  this  yardstick  the  in¬ 
dustry  is  operating  27  per  cent  below 
its  rate  a  year  ago  and  more  than  50 
per  cent  below  the  rate  three  years 
ago.  In  January  the  decrease  from 
1932  was  38  per  cent,  in  February  32 
per  cent.  Individual  returns  show  no 
unity  of  movement.  While  the  aver¬ 
age  decreased  a  number  of  concerns 
stepped  up  their  energy  use  and,  by 
inference,  their  production. 

Monthly  Index  of  Electrical 
Manufacturing  Activity 

Adjusted  to  26  working  days 
Base:  Average  Month,  1993-1925 
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Retailing  for  Profits 


By  L.  W.  W.  MORROW 

Editor  Electrical  World 


“  A  Kl{  you  going  to  bid  on  the  motors  and  other  elec- 
trical  equipment  for  the  new  factory  addition  of 
X  the  X  Manufacturing  Company,  here  in  town?” 
This  was  my  question  to  an  intelligent  and  representa¬ 
tive  contractor-dealer.  “I  probably  will,”  he  replied. 
“But  I  have  no  chance  to  get  the  order.  Salesmen  of 
manufacturers  and  jobbers  are  swarming  on  that  job  and 
quoting  figures  I  couldn’t  touch.  I  shall  only  be  wasting 
my  time.” 

‘‘But  this  company  is  your  regular  customer,”  I  said. 
“You  should  have  a  look-in  on  a  respectable  order  like 
this.” 

“Sure,  in  theory  I  should  get  the  order,  but  that  isn’t 
the  way  business  is  now  done.  I  serve  this  customer  for 
small  purchases,  engineer  his  electrical  applications  and 
build  up  his  acceptance  of  the  manufacturers’  products, 
and  then,  when  a  good-sized  order  comes  along,  I  can’t 
comi)ete  with  direct  selling  by  manufacturers  and  job¬ 
bers.  After  this  big  order  is  placed,  however,  there  may 
be  some  added  motors  and  control,  a  wrong  application 
or  other  things  that  will  result  in  giving  me  some  left¬ 
over  business.  No  wonder  I  can’t  make  any  money.  I 
cultivate  a  customer  on  a  very  small  profit  margin  for 
years  and  then  the  direct  sellers  step  in  and  take  the  busi¬ 
ness  that  appears  in  any  volume.  I  don’t  blame  the  cus¬ 
tomer,  but  I  do  think  the  manufacturers  and  jobbers 
make  a  mistake  in  their  invasion  of  my  legitimate  field 
of  sales  activity.  So  long  as  they  persist  in  these  prac¬ 
tices  the  contractor-dealer  cannot  make  money  and  can¬ 
not  put  money  into  business  promotion.  In  this  present 
market  an  order  of  any  magnitude  attracts  presidents, 
sales  managers  and  salesmen  of  manufacturers  and  job¬ 
bers  like  a  gob  of  honey.  They  cut  each  other’s  throats 
and  will  do  anything  to  get  the  order.  I  cannot  compete 
in  this  kind  of  scramble  because  their  direct  prices  are 
so  low  that  half  these  large  orders  placed  are  taken  at  a 
no-profit  price.  If  I  were  left  to  handle  this  business  I 
could  sell  it  at  a  fair  profit.  I  could  sell  it  most  inex¬ 
pensively  and  I  could  sell  it  most  intelligently,  because 
I  know  the  customer’s  conditions  very  intimately.” 

Manufacturer  builds  down 

“What  is  the  remedy  for  this  situation?”  was  the  in¬ 
evitable  question  I  asked  next.  “To  be  very  frank,”  the 
contractor-dealer  replied,  “the  manufacturer  has  tried  to 
build  his  business  from  himself  down  instead  of  from 
the  ])ublic  up.  After  the  manufacturer  has  decided  how 
he  wishes  to  run  his  business  then  the  wholesaler  decides 
what  slice  he  will  take,  and  the  final  step  only  is  left  to 
the  contractor-dealer,  who  is  helpless  to  get  his  point  of 
view  accepted  or  his  position  admitted.  What  would  we 
do  today  in  business  if  we  were  openminded,  observed 
facts  and  were  willing  to  discard  the  accumulation  of 


Contractor-dealers  can  matte  money. 
Reorsanization  of  distribution  neces¬ 
sary. 

Manufacturers  should  exchange  glory 
for  good  will. 

Typical  interviews. 

Conclusions. 

competitive  practices,  entrenched  sales  managers,  scenic 
vice-presidents  and  departmental  theories  and  hobbies?” 

“Now  you  are  getting  to  the  point,”  I  interjected. 
“This  is  what  we  would  like  to  know.” 

“First  of  all,”  he  replied,  “as  an  industry  we  should 
decide  what  the  public  and  consumers  need  and  could 
profitably  buy.  Then  we  should  find  how  many  con¬ 
sumers  there  are,  where  they  are  located  and  their  char¬ 
acteristics.  I  think  these  data  would  show  instantly  that 
they  are  so  numerous  and  so  thinly  scattered  over  a  large 
territory  that  any  manufacturer  and  even  any  jobber 
would  admit  the  foolishness  of  their  attempting  to  sell 
them  all  directly.  Despite  the  ‘Fuller  Brush  Man,’  manu¬ 
facturers  in  general  should  have  learned  that  the  public 
can  be  most  economically  reached,  most  efficiently  served 
and  best  satisfied  if  there  are  an  adequate  number  of 
prosperous  retail  outlets.  These  are  in  daily  touch  with 
customers  and  render  a  personal  as  well  as  a  business 
service  which  no  distant  corporation  can  provide  through 
intermittent  contacts.  The  retailer  is  the  ‘customer’s 
man,’  who  gives  the  consumer  those  elements,  tangible 
and  intangible,  which  develop  business  and  inculcate  that 
kind  of  good  will  and  integrity  that  is  just  as  important 
in  sales  as  the  quality  and  integrity  the  manufacturer 
builds  into  his  product. 

“Is  it  not  evident  that  the  manufacturer  can  only  have 
as  his  share  of  good  will  that  part  the  retailer  creates  for 
him?  And  will  not  the  good  will  of  the  dealer  toward 
the  manufacturer  be  in  direct  proportion  to  the  way  he  is 
treated  by  the  manufacturer?  More  than  one  army  offi¬ 
cer  has  been  shot  in  the  back  by  his  own  men  in  the  heat 
of  battle  because  of  the  cumulative  effects  of  months  of 
arrogance  and  despotism.” 

“  You  speak  very  positively,”  I  could  not  help  ex¬ 
claiming.  “Is  the  situation  as  serious  as  your  words  in¬ 
dicate?”  “It  is  so  serious  that  I  have  no  fear  of  exag¬ 
geration.  I  hope  you  have  the  courage  to  print  what  I 
say,  for  this  industry  can  do  business  and  make  profits 
only  if  it  faces  facts  and  reorganizes  to  do  business  in¬ 
telligently.” 

“Look  back  about  fifteen  years  to  the  time  when  a 
jobber  was  a  human  individual,”  he  continued.  “He 
lived  in  a  town  with  contractor-dealers  as  his  retailers 
and  had  built  his  business  on  his  personality  and  business 
ability,  backed  by  the  integrity  of  products  of  the  manu¬ 
facturers  he  represented.  The  contractor-dealers  were 
the  friends  of  the  jobber  as  well  as  his  customers  and 
the  jobber  looked  to  them  almost  entirely  to  sell  his 
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goods  to  their  friends  who  were  the  ultimate  consumers. 

I  cKlay  these  relationships  are  largely  gone.  The  chain 
jobber  ])articularly  is  a  cog,  and  an  unimportant  cog,  in 
the  mechanism  of  distribution  set  up  by  the  manufac¬ 
turers  and  driven  by  distant  forces  at  manufacturing 
headquarters.  He  is  largely  owned  or  controlled  and 
has  been  cowed  by  the  direct  selling  competition  of  the 
manufacturer  to  the  degree  that  he  no  longer  has  author¬ 
ity  or  initiative.  He  has  lost  his  contractor-dealers  as 
friendly  outlets.  He  is  an  inanimate  cog  in  a  mechanism 
devised  by  the  manufacturer  to  move  goods. 

“The  local  contractor-dealers  saw  their  old  friend  the 
jobber  put  out  of  business  or  petrified  and  replaced  by 
a  mechanical  thing  that  had  no  interest  in  the  good  will 
of  the  contractor-dealers.  The  manufacturer  felt  that 
the  great  name  of  his  company  was  more  important  than 
any  local  good  will.  He  felt  that  he  alone  knew  how  to 
sell  or  could  sell  profitably.  He  took  pride  in  driving  his 
intricately  geared  and  inanimate  distribution  mechanism, 
whose  only  measure  of  accomplishment  was  the  meeting 
of  sales  quotas.  How  sales  were  made  or  who  made 
them  did  not  count  at  headquarters.  The  jobber  was 
to  get  the  business,  to  get  it  away  from  competitors, 
from  the  contractor-dealers,  from  every  one  but  the  dis¬ 
trict  -sale.smen  of  his  manufacturers.  All  this  was  with¬ 
out  consideration  of  the  ecotiomics  of  selling. 

Breakdown  of  good  will  occurred 

“Does  the  industry  realize  how  this  has  broken  down 
faith,  confidence  and  good  will  on  the  part  of  both  job- 
Ikts  and  contractor-dealers?  Remember  that  this  good 
will  was  the  result  of  years  of  previous  effort  and  its 
tangible  value  made  the  name  of  the  manufacturer.  But 
this  was  not  the  end.  The  contractor-dealers  were  left 
in  the  cold,  to  survive  or  perish,  for  some  years.  Re¬ 
cently,  however,  some  manufacturers  thought  about  them 
and  have  tried  to  make  them  cogs  in  their  distribution 
mechanism. 

“Here  is  an  example  of  the  experience  of  a  friend  of 
mine  in  another  city,”  he  continued.  “This  man  was 
doing  a  good  business,  had  many  friends  and  bore  a 
splendid  reputation.  A  large  manufacturer  went  to  him 
three  years  ago  and  suggested  that  he  accept  the  fran¬ 
chise  as  an  exclusive  retailer  of  the  manufacturer’s 
products  in  his  town  in  return  for  the  numerous  sales 
aids  and  good  advice  the  manufacturer  would  render. 
The  proposition  looked  good  and  my  friend  accepted. 
But  what  happened? 

“The  experts  of  the  manufacturer  told  him  how  to  run 
his  store,  add  to  his  staff,  make  sales  and  reorganize  his 
business  on  a  very  ambitious  scale.  They  fixed  a  monthly 
budget  for  his  ojierations  and  told  him  what  to  do  to  be 
a  great  success.  Then  the  plan  went  into  action.  Every 
month  after  that  my  friend  lost  from  $400  to  $1,000, 
although  he  and  the  staff  worked  to  the  utmost  to  do 
business  according  to  the  plan.  In  eighteen  months  he 
had  sunk  $10,000  of  his  money,  and  even  then  he 
accepted  this  as  a  pioneering  investment  that  would  be 
returned  in  the  future.  But  suddenly  he  was  told  by 
the  manufacturer  that  he  had  changed  his  policy  to 
get  more  sales  and  that  several  other  dealers  therefore 
had  been  authorized  to  compete  with  him  in  his  city  and 
to  capitalize  upon  his  pioneering  investment.  The  result 
was  that  my  friend  was  squeezed  dry  of  his  capital.  He 
was  then  thrown  overboard  and  the  new  dealers  were 
drawn  into  the  manufacturer’s  pool.” 


"You  quote  a  bad  case,”  I  said.  “Surely  these  ii;- 
stances  are  uncommon.” 

“Not  at  all,”  he  replied.  “Contractor-dealers  can  quote 
you  many  such  cases.  Take  tw'O  other  instances  th.it 
come  to  mind.  One  concerns  a  contractor-dealer  who 
pioneered  and  built  up  a  good  business  as  a  specialty 
dealer  on  a  specialty  product.  Then  the  manufacturer 
learned  of  the  volume.  First  he  wished  to  put  a  com¬ 
petitive  distributor  in  the  area.  When  this  idea  was 
licked  he  turned  around  and  cut  the  dealer’s  margins 
in  half,  placing  this  product  in  the  category  of  other 
profitless  products.  Can  you  imagine  the  effect  of  this 
on  this  dealer’s  enthusiasm,  sales  initiative  and  loyalty 
to  the  manufacturer? 

“The  other  case  comes  from  another  friend  in  an¬ 
other  city.  An  industrial  customer  of  the  contractor- 
dealer  was  in  the  market  for  some  electrical  protlucts. 
A  large  manufacturer  whose  products  were  handled  by 
this  contractor-dealer  quoted  the  customer  directly 
through  the  district  office.  Both  the  jobbers  and  con¬ 
tractor-dealer  were  by-passed  by  direct  selling.  The  cus¬ 
tomer  was  quoted  an  installed  price  of  $11,700,  the 
contractor-dealer  was  quoted  a  price  of  $11,500  by  the 
manufacturer-jobber  chain  for  the  same  products  with¬ 
out  installation.  Add  some  800  hours  of  labor  and  the 
bond  and  job  expense  of  the  contractor-dealer  and  his 
minimum  installed  cost,  without  overhead,  was  $12,750, 
as  contrasted  to  the  $11,700  quoted  directly  by  the  manu¬ 
facturer.  This  difference  in  price  got  the  business,  but 
at  what  a  price  in  loss  of  good  will.  I  also  question  the 
economics  of  the  sale  even  from  the  manufacturer’s  cost 
accounting.  I  venture  to  say  this  order  was  taken  with¬ 
out  any  consideration  of  cost  and  returns. 

“Here  is  another  instance :  A  small  mill  was  about  to 
install  a  motor.  Its  regular  contractor  quoted  on  the 
installation  of  a  motor  of  one  manufacture.  When  the 
manufacturer  learned  that  the  motor  was  to  be  bought 
a  representative  went  to  the  mill  owner  without  con¬ 
tacting  the  contractor.  In  the  fear  that  some  other 
manufacturer  would  get  in  on  the  job,  the  favored 
manufacturer  quoted  a  price  below  the  contractor.  The 
job  was  finally  let,  the  contractor  getting  the  labor  and 
the  manufacturer  the  motor.  The  humor  of  the  situa¬ 
tion,  however,  is  that  the  motor  that  was  installed  was 
the  same  motor  that  the  contractor  was  quoting  on. 
The  contractor  lost  the  profit  on  the  motor  and  he  also 
lost  all  of  his  confidence  in  the  manufacturer.  The 
manufacturer  paid  a  traveling  exjjense  to  that  town  and 
back  and  took  a  price  less  than  he  w<»uld  have  got  from 
the  contractor.  Isn’t  that  wasteful  selling  on  the  part 
of  the  manufacturer?” 

Can  sell  engineering  products 

“But  it  is  claimed  that  the  contractor-dealers  cannot 
sell  motors  and  control  as  intelligently  as  the  manufac¬ 
turer,”  I  said.  “Is  this  not  engineering  selling?” 

“I  grant  this  is  true  in  some  instances  where  special 
engineering  is  required,”  he  answered.  “But  with  the 
ordinary  type  of  small  factory  using  standard  motors 
and  controls  many  contractor-dealers  can  sell  this  equip¬ 
ment  more  intelligently  and  more  inexpensively  than 
the  usual  type  of  manufacturer’s  salesman. 

“But  let  me  cite  a  case  of  unintelligent  selling  by  the 
manufacturer.”  he  continued.  “This  is  about  a  South¬ 
ern  cotton  mill.  A  typical  Southern  cotton  mill  engineer 
laid  out  plans,  and  they  were  very  good.  He  made 
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u])  equipment  si^ecifications  and  sent  them  out  to  the 
n.anufacturer,  as  to  size  of  motors  and  so  forth.  There 
are  usually  anywhere  from  500  to  1,500  motors  in  an 
average  cotton  mill,  sometim,es  more. 

“In  this  case  the  contractor  was  successful  in  securing 
the  electrical  installation.  All  the  equipment  had  been 
bought  from  the  manufacturers.  It  was  listed  in  the 
s])eoifications  as  ‘Contractor  to  install  such-and-such 
motor  and  such-and-such  starter.’  This  installation  was 
made,  and  on  50  spinning  frames  that  were  installed 
side  by  side  for  the  5-hp.  motor  on  the  end  of  each  one 
of  them,  individual  drive,  the  manufacturer  in  order 
to  secure  that  business  had  cut  down  the  size  of  the 
magnetic  switches  controlling  those  motors  to  such  a 
point  that  they  were  just  on  the  point  of  being  over¬ 
loaded.  The  salesman  knew  very  little  about  those  spin¬ 
ning  frames.  They  were  operated  at  a  speed  that  he 
hadn’t  counted  on,  which  automatically  increases  the 
load,  just  as  a  centrifugal  fan  speeded  up  would  in¬ 
crease  the  load.  The  minute  those  motors  were  put  in 
oi^eration  the  magnetic  switches  began  to  burn  out,  with 
the  safety  switch  ahead  of  them.  In  most  cases  both 
of  them  burned  out.  The  manufacturer  came  back 
and  said :  ‘These  switches  are  not  installed  properly.’ 

“The  contractor  convinced  him  and  the  engineer  that 
they  were  installed  projierly  and  the  manufacturer  pro¬ 
ceeded  to  look  for  another  alibi,  which  was  never  found. 
They  did  go  back  and  say,  ‘We  will  replace  the  mag¬ 
netic  switches.’  They  gave  larger  switches.  They  sent 
50  switches.  The  contractor  was  to  take  the  old  ones 
off  and  put  the  new  ones  on.  That  was  the  electrical 
contractor’s  contribution  to  the  manufacturer’s  sales 
ability.  The  contractor  refused  to  put  them  on,  of 
course,  without  pay.  He  gave  the  owner  an  estimate 
for  the  cost  of  installing  them  before  he  ever  started, 
and  the  owner  immediately  took  it  up  with  the  manu¬ 
facturer.  The  manufacturer  went  back  to  the  con¬ 
tractor  and  raised  Cain  about  him  wanting  to  charge 
the  owner  for  installing  these  switches.  He  said :  ‘We 
have  agreed  to  replace  the  switches.’ 

“The  contractor  asked  him,  ‘Who  is  going  to  pay  for 
the  installation?’ 

“  The  manufacturer  said :  ‘We  are  not  interested  in 
that.  I  think  we  have  done  our  part  if  we  replace 
equipment  that  is  defective.’ 

Manufacturers’  salesmen  inexperienced 

“That  is  the  thing  you  are  up  against  when  you  have 
manufacturers  selling  direct,  with  the  type  of  salesmen 
the  majority  of  them  have.  A  lot  of  the  salesmen  are 
boys  who  come  out  of  college  with  what  they  think  is 
a  g(X)d  education.  They  learn  as  they  go  on,  but  often 
they  get  jobs  like  this  which  they  are  just  not  capable 
of  handling.  The  electrical  contractor  could  have  gone 
into  that  with  the  engineer  and  that  equipment  could 
have  been  served  properly. 

“I  don’t  know  whether  we  can  convince  the  manu¬ 
facturer  that  it  is  better  to  handle  equipment  of  that 
hind  through  capable  contractors  who  are  familiar  with 
that  kind  of  work  or  not.  It  is  rather  problematical, 
hec.aise  they  are  going  out  after  big  orders.  The  equip- 
metit  amounts  to  about  the  same  as  the  wiring  job  in 
a  cotton  mill.  They  are  going  out  to  fight  for  the 
jobs  by  putting  in  the  skimpiest  kind  of  material,  the 
smallest  motor  they  can  get  by  the  engineer,  and  the 
contractor  has  to  bear  the  brunt  of  it.” 


“I  think  our  large  manufacturing  corporations  fail 
to  have  a  conscience  and  to  think  straight,”  this  con¬ 
tractor  said  to  me.  “No  national  advertising  in  maga¬ 
zines  and  on  the  radio  can  replace  the  effect  these  prac¬ 
tices  have  on  the  loss  of  faith  and  loyalty  of  thousands 
of  retail  outlets  who  daily  meet  and  talk  with  customers 
of  the  industry.” 

“But  you  believe  in  some  direct  selling  by  manu¬ 
facturers,  do  you  not?”  I  asked  after  the  temperature 
had  cooled  slightly. 

Believes  in  selective  marketing 

“Of  course  I  do,”  he  replied.  “There  is  nothing  in 
what  I  have  said  to  lead  to  any  other  conclusion.  I 
I)elieve  certain  large  accounts  should  be  sold  by  the 
manufacturer  directly.  I  believe  the  jobber  in  a  local 
area  should  sell  certain  large  and  specialized  accounts 
in  addition  to  his  sales  to  retail  outlets.  But  these  allo¬ 
cations  should  be  made  intelligently  and  on  a  cost 
accounting  basis.  At  present  the  manufacturer  is  a 
wild  hog  in  the  marketplace.  He  will  not  grant  the 
jobber  and  the  dealer  the  right  to  handle  their  legiti¬ 
mate  customers,  especially  when  an  ear  of  com  of 
respectable  size  drops  into  the  feed  trough.  I  believe 
in  selective  marketing  and  multiple  selling  wherein  each 
agency  should  find  its  legitimate  field  and  stay  in  it 
on  the  basis  of  costs  and  economic  selling.  But  I  also 
believe  there  is  more  to  business  than  dollars,  and  the 
greatest  failure  in  marketing  today  is  a  lack  of  recog¬ 
nition  of  the  value  of  human  'relationship  only  obtain¬ 
able  by  the  use  of  retail  outlets.” 

“But  what  about  the  direct  selling  of  the  wholesaler?” 
I  asked. 

“On  the  whole,  this  is  a  worse  situation  than  the 
direct  selling  of  the  manufacturer,”  he  replied.  “I  have 
no  objection  whatsoever  to  any  direct  selling  activity 
that  is  economical.  I  am  unalterably  opposed  to  any 
thought  that  the  wholesalers  should  stop  direct  selling 
out  of  loyalty  to  contractor  customers.  I  prefer  to  view 
the  whole  question  in  the  cold  light  of  profit.  If  we 
could  get  the  wholesalers  to  classify  their  wholesale 
accounts  so  that  they  would  serve  only  profitable  ac¬ 
counts  we  would  make  considerable  progress.  Thou¬ 
sands  of  factories  have  electrical  departments  today 
that  aren’t  worth  a  damn.  The  electricians,  besides 
being  poor  workmen,  are  very  expensive.  The  jobbers, 
however,  were  the  ones  who  sold  this  idea  to  the  fac¬ 
tories  so  that  the  factories  could  buy  wholesale  dis¬ 
counts.  I  believe  small  factories  should  use  contractor- 
dealers  for  maintenance  work  and  that  this  practice 
would  be  better  and  cheaper  than  their  use  of  half- 
competent  electricians.” 

“How  about  the  selling  of  the  local  utility?”  I  asked. 
“Should  it  get  out  of  merchandising?” 

“No,  indeed,”  he  replied,  “not  if  it  plays  fair.  The 
utility  is  needed  to  help  develop  the  market  and  sell 
the  public.  But  it  should  buy  and  sell  as  we  do  and 
should  co-operate  with  us.  We  ask  no  special  privileges 
and  would  like  to  work  with  other  retail  outlets.  But  I 
believe  we  should  get  the  same  terms  on  purchases  for 
retail  as  the  utility. 

“We  object  to  utilities  obtaining  confidential  discounts 
on  motors,  for  example,  and  using  this  advantage  to  sell 
industrial  consumers  at  prices  we  cannot  meet.  I  know 
of  several  instances  where  the  manufacturer  made  use 
of  a  confidential  and  special  discount  to  a  utility,  su])- 
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posed  only  to  be  for  apparatus  used  by  the  utility  in 
its  own  business,  and  by  that  means  by-passed  the  con¬ 
tractors  to  sell  directly  to  an  industrial  customer.  This 
practice  enabled  the  manufacturer  to  undersell  the  other 
motor  manufacturers.  As  retailers  we  ask  no  subsidies 
or  favors,  but  we  do  believe  we  have  a  legitimate  place 
in  distribution  and  we  ask  that  the  manufacturer,  whole¬ 
saler  and  utility  recognize  this  fact  and  admit  the  eco¬ 
nomic  and  service  advantages  of  our  activities.” 

‘‘We  ask  for  an  opportunity  to  co-operate  in  sales  and 
market  development  with  the  other  agencies.  We  think 
of  ourselves  as  the  liaison  between  the  manufacturers 
and  utilities  with  the  public  and  our  function  is  to  win 
the  confidence  of  the  public  and  to  sell  it  electrical 
service.  Today  we  are  left  chiefly  to  provide  the  labor 
to  connect  the  devices  sold  by  the  manufacturer,  utility 
or  jobber.  Our  customers  can  even  buy  as  cheaply  as 
we  can.  We  are  not  pleading  for  subsidies  or  special 
dispensations.  We  claim  that  we  have  a  legitimate 
economic  function  in  distribution  and  that  this  can  be 
proved.  We  claim  that  the  other  agencies  fail  to  realize 
this  fact  and  act  upon  it  from  their  own  selfish  view¬ 
point. 

‘‘We  want  to  make  money  for  ourselves  and  for  the 
manufacturers.  We  can  do  this  if  we  are  given  a  fair 
show,  based  upon  facts  only.  We  claim  that  the  per¬ 
sonal  and  human  relations  we  develop  with  customers 
is  the  greatest  sales  promotion  asset  of  the  industry. 

We  ask  only  that  selective  marketing  principles  be  ap¬ 
plied  to  distribution.  We  ask  for  co-ordination  and 
co-o|)eration.  We  have  asked  this  for  years,  but  now 
it  is  a  race  to  see  whether  we,  the  manufacturers  or  the 
jobbers  go  broke  first  because  of  the  maintenance  of  an 
obsolete  distribution  mechanism.” 

Conclusions 

The  comments  of  contractor-dealers  in  this  article 
are  quotations  from  individual  men  in  many  legalities 
and  represent  a  typical  cross-section  of  thought  and 
practice  in  this  field.  These  men  are  not  whining  or 
complaining.  They  endeavor  to  state  their  case  in  order 
to  be  constructive  and  in  order  to  show  that  they  can 
be  a  part  of  distribution  that  will  operate  most  econom¬ 
ically  and  most  effectively  in  selling  certain  classes  of 
accounts.  They  claim  a  hearing  and  plead  for  use  of 
facts  and  costs. 

To  an  observer  many  of  the  claims  of  the  contractor- 
dealer  are  sound  and  logical.  He  is  a  local  agency  and 

it  is  unsafe  to  generalize  on  a  national  basis,  but,  being  action,  so  that  resynchronizing  may  take  ] 
local  and  in  direct  contact  w'ith  customers,  his  opinion  equipment  has  been  designed  for  this  service, 
is  competent.  The  problem,  however,  is  to  introduce  tion  is  applied  at  too  low  a  speed,  or  is  n 
national  policies  that  will  permit  local  contractors,  promptly  upon  pull-out,  severe  line  distur 
wholesalers  and  manufacturers’  salesmen  to  classify  result  and  production  or  oi>eration  may  be  u 
local  accounts  and  make  out  a  plan  for  local  selling  and  interrupted  by  the  stalling  of  the  motor, 
local  market  development.  This  local  problem  quickly  It  is  evident  that  precise  and  reliable  cont 
reduces  to  a  problem  in  cost  accounting.  Each  agency  functions  is  fundamental  to  a  full  realization 
must  and  should  sell  in  a  local  area,  and  to  define  ac-  performance  of  synchronous  motors.  New  i 
counts  in  terms  of  economic  coverage  is  difficult  because  automatically  applying  and  removing  field  e> 
each  agency  is  apt  to  think  that  it  can  and  should  sell  now  being  used  to  meet  the  exacting  requirer 
many  identical  accounts.  Any  workable  plan  must  be  wide  variety  of  applications  of  synchronous 
developed  slowly  in  each  local  community,  but  this  can  For  each  synchronous  motor  installation 
and  will  be  done  if  national  policies  and  classifications  definite  minimum  speed  which  must  be  attain 
are  stated  broadly  enough  to  give  local  freedom  of  synchronizing  upon  applying  excitation.  Th 
action  and  guidance  in  local  plan  development.  in  the  narrow  range  of  95  to  98  per  cent  of  s 

The  chief  point  to  this  article  is  that  an  intimate  ob-  speed  for  practically  all  applications.  It  at  I 
ser\’ation  of  the  field  shows  that  the  c<intractor-dealer  to  be  a  most  difficult  problem  to  obtain  a  his 


has  a  legitimate  and  necessary  place  to  cover  two  func¬ 
tions  : 

1.  To  sell  those  classes  of  accounts  that  he  can  sell 
more  profitably  than  any  other  agency. 

2.  To  install,  maintain  and  even  supervise  many  small 
electrical  installations  in  industry  where  the  magnitude 
of  the  operations  do  not  warrant  the  employment  of  a 
full-time  and  competent  electrical  engineer. 

In  this  period  of  readjustment  it  seems  logical,  in 
the  light  of  the  facts  and  opinions  stated,  for  the  con¬ 
tractor  dealer  to  get  together  with  the  wholesalers  and 
manufacturers  both  on  a  national  and  a  local  basis. 
National  meetings  should  develop  a  broad  classification 
of  accounts,  a  cost  accounting  system  for  determining 
sales  costs  and  returns,  a  policy  as  to  organization  and 
sales  practices  and  a  policy  to  permit  local  groups  to 
institute  and  work  out  local  co-operative  plans  on  a 
selective  marketing  basis.  All  this  must  be  within 
the  law. 

In  each  local  area  there  should  be  parallel  work  to 
find  costs  and  facts  and  then  to  institute  a  local  selective 
marketing  plan  based  upon  this  classification  of  accounts, 
sales  cost  accounting  and  co-operative  market  develop¬ 
ment.  The  place  of  the  contractor-dealer  in  distribution 
is  a  matter  of  fact,  and  not  opinion.  The  facts  are 
readily  developed  in  a  local  community,  and  local  action 
should  then  be  had. 


Synchronous  Motor  Excitation 
Controlled  by  New  Relays 

By  N,  L.  HADLEY 

Industrial  Engineering  Department, 

General  Electric  Company,  Schenectady,  X.  Y. 
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Time  in  Seconds 


Slip-frequency  relay  puts  excitation  on 

I  Assume  a  time-delay  setting  which  corresponds  to  96  per 

I  cent  speed.  The  relay  picks  up  as  soon  as  the  motor  is 

I  started  and  at  all  speeds  below  96  per  cent  the  time  delay 

f  prevents  drop-out  between  successive  half  waves  of  slip- 

<  frequency  current.  During  acceleration  the  slip  frequency 

1de<reases,  and  when  a  speed  just  above  96  per  cent  is 
reached  the  time  interval  between  successive  half  waves 
is  greater  than  the  time-delay  setting  and  the  resulting 
drop-out  of  the  relay  provides  the  impulse  for  immediate 
automatic  application  of  field. 

I  accuracy  in  an  attempt  to  apply  field  at  any  desired  speed 

I  within  so  narrow  a  range.  If  we  use  as  an  indication 

i  of  motor  speed  the  time  interval  of  a  half  wave  of 

induced  field  current  at  slip  frequency  a  high  degree  of 
accuracy  is  automatically  obtained.  Near  synchronous 
speed  the  length  of  such  a  time  interval  changes  rapidly 
I  with  a  small  change  in  speed  because  it  is  inversely  pro- 

1  portional  to  motor  slip,  which  becomes  very  small  as 

I  synchronous  speed  is  approached.  For  example,  the 

time  interval  of  a  half  wave  of  slip-frequency  current  at 
98  per  cent  of  synchronous  speed  is  two  and  one-half 
times  as  long  as  the  corresponding  interv'al  at  95  per 
I  cent  speed. 

j  This  principle  is  utilized  in  a  new  device  knowm  as  the 
slip- frequency  field  application  relay.  The  relay  coil  is 
connected  across  a  section  of  the  field-discharge  resistor 
in  series  with  a  copper-oxide  half-wave  rectifier  which 
permits  current  to  flow  in  one  direction  only.  The  coil 
is  thus  alternately  energized  and  de-energized  at  slip 
frccjuency.  A  copper  jacket  around  the  relay  core  pro¬ 
vides  a  time-delay  drop-out  on  the  prolonged  field  decay 
principle.  This  time  delay  can  be  adjusted  between 
I  limits  corresponding  to  92  and  99  per  cent  speed,  a  ratio 
I  of  1  to  8  in  the  time-delay  settings. 

The  automatic  removal  of  excitation  when  a  motor  is 
I  pulled  out  of  step  is  just  as  important  a  function  as 
automatic  application  of  field  excitation.  The  funda- 
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Power-faaor  relay  removes  excitation  after  pull-out 


mental  requirements  of  a  device  for  removing  field  are 
that  it  shall  be  reliable  and  must  operate  immediately 
upon  pull-out  without,  however,  removing  field  before 
pull-out  has  definitely  occurred. 

Motor  power  factor  appears  to  be  one  of  the  most 
reliable  indications  of  operation  out  of  synchronism  and 
it  is  one  which  can  readily  be  used  in  a  device  for 
promptly  removing  excitation.  A  synchronous  motor 
normally  operates  at  unity  or  a  leading  power  factor. 
Even  at  the  maximum  load  which  the  motor  can  carry  in 
synchronism  the  power  factor  will  not  drop  below  70 
per  cent  lagging.  If  the  motor  pulls  out  of  step,  how¬ 
ever,  the  power  factor  passes  through  a  very  low  lagging 
value  each  time  a  pole  is  slipped.  A  new  device  known 
as  the  power-factor  field  removal  relay  meets  all  of  the 
requirements  for  a  reliable,  prompt-acting  device  for 
removing  excitation  when  a  synchronous  motor  is  pulled 
out  of  step.  It  is  an  induction-type  relay  with  its  cur¬ 
rent  and  potential  coils  so  connected  that  it  operates  at 
a  critical  value  of  power  factor  of  60  per  cent  lagging, 
a  value  well  below  any  at  which  synchronous  operation 
is  possible,  but  still  far  above  the  minimum  power  factor 
which  must  be  passed  through  upon  slipping  the  first  and 
all  subsequent  poles  out  of  synchronism.  The  relay  con¬ 
tacts  are  placed  in  the  coil  circuit  of  the  field  contactor, 
and  at  any  power  factor  above  60  per  cent  the  torque  of 
the  relay  holds  these  contacts  closed,  while  at  all  power 
factors  below  60  per  cent  lagging  a  positive  torque  acts 
to  open  them.  The  relay,  of  course,  operates  on  the  low 
lagging  power  factor  of  the  motor  current  during  the 
starting  period,  but  this  does  not  interfere  with  field  ap¬ 
plication  because  the  contacts  are  short  circuited  by  an 
auxiliary  relay  until  a  definite  time  after  field  has  been 
applied. 


Utility  Advertising 

A  utility  company  has  no  right  to  resent 
honest  criticism,  although  it  has  a  common  right 
openly  and  frankly  to  present  its  side  of  the  case. 
It  has  no  justification  for  extending  or  with¬ 
holding  advertising  patronage  because  of  any 
editorial  or  news  policy,  directly  affecting  itself, 
on  the  part  of  any  reputable  newspaper.  If 
there  are  good  business  reasons  why  the  utility 
should  advertise,  these,  not  the  policies  of  the 
medium,  should  govern  its  decisions. 

If  there  is  anything  wrong — morally,  commer¬ 
cially  or  legally — ^about  utility  advertising  today, 
it  is  merely  its  inadequacy.  There  is  not  enough 
of  it  being  done.  Advertising  in  its  various 
forms  can  be  employed  to  a  much  greater  extent 
than  is  the  case  at  present.  If  this  were  so  the 
pace  of  development  would  be  accelerated,  the 
maximum  benefits  of  the  services  brought  to 
many  additional  people  in  quicker  time  and  the 
volume  of  output  built  up,  so  that  the  price  per 
unit  of  service  could  be  more  rapidly  reduced. 

By  W.  H.  HODGE, 

Vice-President  Byllesby  Engineering  &  Management 

Corporation,  before  Pittsburgh  Advertising  Club. 
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Piping  Systems 


By  WALTER  B.  MORTONt 
and  BASIL  PAYNEt 


for  Oil-filled  Equipment 


The  large  amount  of  oil  contained  in  the  oil-filled 
equipment  in  larger  substations  requires  for  con¬ 
venient  handling  some  form  of  piping  system. 
This  is  especially  true  of  outdoor  substations  where  port¬ 
able  purifying  equipment  is  at  best  awkward,  and  de¬ 
cidedly  so  under  inclement  weather  conditions  .or  at 
night.  The  use  of  an  oil-piping  system  allows  the  puri¬ 
fying  equipment  to  be  located  advantageously  and  per¬ 
mits  the  oil  to  be  handled  readily  under  all  conditions. 

The  general  character  of  an  oil-piping  system  depends 
very  largely  upon  the  method  of  purifying  employed. 
Two  methods  are  in  use,  the  “dumping”  and  “con¬ 
tinuous.”  With  the  former  method  the  oil  from  any 
particular  item  of  equipment  is  all  removed  to  a  “dirty” 
receiving  or  storage  tank,  being  replaced  with  “clean” 
oil  from  another  storage  tank.  A  piping  system  to 
serve  under  these  conditions  requires  but  a  single  pipe 
line  (Fig.  1)  to  each  piece  of  equipment,  since  oil  flows 
in  but  one  direction  at  a  time.  On  the  other  hand,  the 
pump  and  piping  system  must  be  of  relatively  large  ca¬ 
pacity  if  the  exchange  of  oil  is  to  be  effected  within  a 
reasonably  short  time.  This  is  because  the  flow  of  oil  is 
slow  under  adverse  conditions,  these  determining  the 
size  of  the  system. 

When  using  the  continuous  method  of  purification  oil 
is  circulated  from  the  equipment,  through  the  purifier 
and  back  to  the  equi{)ment  without  a  material  change  of 
oil  level  in  the  latter.  It  is  therefore  possible  to  purify 
oil  without  removing  the  equipment  from  service.  For 
this  purpose  two  pipes  (Fig.  2)  are  required  to  each 
item  of  equipment — an  inlet  and  an  outlet  line.  These 
lines  may  l)e  smaller  in  size  than  those  in  the  previous 
case,  since  the  oil  flow  is  limited  by  the  capacity  of  the 
purifier  and  a  rapid  flow  is  unnecessary. 

T'he  choice  between  the  two  systems  depends  some- 
w'hat  u|)on  local  operating  conditions.  A  spare  trans¬ 
former,  together  with  circuit  breaker  bypass  and  isolat¬ 
ing  switches,  enables  a  crippled  transformer  or  circuit 
breaker  unit  to  be  isolated  from  service  with  a  minimum 
delay,  after  which  it  may  be  insjjected,  adjusted  or  re¬ 
paired  without  a  prolonged  service  interruption.  Once 
isolated,  either  type  of  system  is  feasible,  the  single,  large 
size  pipe  line  allowing  a  more  rapid  emptying  of  oil. 
Where  spare  or  by-pass  facilities  are  not  employed  and 
the  removal  of  equipment  from  service  entails  an  inter¬ 
ruption  the  continuous  system  has  the  distinct  advantage, 
just  mentioned,  of  operating  without  the  removal  of 
equipment  from  service. 

Oil  pipe  lines  are  usually  placed  below  grade,  but  in 
some  cases  are  supported  a  short  distance  above  grade, 
due  to  apprehension  of  water  entering  buried  pipes.  The 
difficulties  encountered  in  making  joints  oil-tight  have 

*Book  rights  reserved.  ^Project  engineer  Philadelphia  Elec¬ 
tric  Company.  tPairfield,  Me. 


been  largely  overcome  by  the  use  of  materials  like  lith¬ 
arge  and  glycerine  paste,  or  bakelite  varnish.  The  use 
of  welded  joint  construction,  which  gives  adequate  assur¬ 
ance  of  oil  tightness,  practically  eliminates  the  danger  in 
buried  lines  and  makes  unnecessary  above-grade  installa¬ 
tion  which  is  inconvenient  and  unsightly  as  well  as 
hazardous  to  personnel.  Some  engineers  prefer  to  main¬ 
tain  a  slight  head  of  oil  on  all  underground  piping  in 
order  that  any  leakage  will  tend  to  lose  oil  rather  than 
admit  water. 


Fig.  1 — Single  pipe  line  used  for  both  clean  and  dirty  oil 

Conneotfons  to  equipment  are  made  with  flexible  hose 
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Fig.  2 — Separate  pipe  lines  for  dirty  and  clean  oil 
a  flora  more  flexible  system 
Permanent  connections  are  made  to  high-voltage  equip¬ 
ment  and  flexible  connections  to  low-voltage  equipinenl 
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Fig.  3 — Elementary  oil-piping  layout  for 
outdoor  installation 
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Fig.  5 — Series  connection  of  oil  heaters 
preferred  to  parallel  arrangement 


Fig.  6 — Oil  room  contain¬ 
ing  purifying  equipment 
and  oil-control  manifold 

Filter  press  and  centrifuae  are 
on  right.  The  drying  ovens,  in 
the  extreme  foreground,  do  not 
show. 


Oil  Storage  tanks  must  be  of  a  capacity  at  least  equal 
to  that  of  the  largest  item  of  equipment.  Where  railway 
facilities  permit,  shipment  of  oil  by  tank  car  is  desirable 
and  tanks  of  8,000  to  10,000  gal.  capacity  are  required. 
A  tank  car  connection  is  necessary  where  this  method 
of  shipping  is  employed.  Single  clean  and  dirty  oil  tanks 
may  be  sufficient  where  one  type  of  oil  is  used  in  both 
transformers  and  circuit  breakers.  Where  different  oils 
are  used  separate  tanks  for  each  oil,  four  in  all,  may  be 
required.  Oil  tanks  are  customarily  cylindrical  in  shape 
and  they  are  mounted  in  a  vertic^  or  horizontal  posi¬ 
tion  as  desired.  ^ 

Several  oil  system  auxiliary  details  deserve  mention. 
The  use  of  a  by-pass  across  the  ends  of  long  runs  (Figs. 
2  and  3 )  enables  the  oil  contained  within  the  system 
to  be  circulated  and  brought  up  to  standard.  This  avoids 
the  possibility  of  impure  oil  being  introduced  into  any 
equipment  in  service.  The  by-pass  valve  and  fittings 
should  ordinarily  be  of  the  same  size  as  the  main  system. 

Connections  to  equipment  may  be  made  in  either  of 
two  ways,  by  flexible  tubing  or  by  rigid  pipe  and  fittings. 
Flexible  tubing  is  convenient  for  frame-mounted 
breakers  and  smaller  transformers  and  is  preferred  by 
some  for  all  connections.  However,  for  larger  equip¬ 
ment,  rigid  connections  (Fig.  4)  are  more  convenient 
and,  with  the  arrangement  of  valves  shown,  offer  no  par¬ 
ticular  hazard.  Valves  are  placed  on  each  side  of  a 
union  in  such  a  way  that  the  union  may  be  broken  and 
the  equipment  moved  without  emptying  the  equipment 
or  opening  the  oil  lines.  The  use  of  two  valves  in  series 

practically  eliminates  the 
danger  of  oil  leakage  from 
the  equipment.  Circuit 
breakers  usually  have  but 
two  connections,  while 
transformers  have  more. 
The  transformer  connec¬ 
tions  in  Fig.  4  permit  the 
filtering  of  the  conservator 
oil  above,  the  lower  oil  in 
the  base,  or  the  entire  trans¬ 
former,  as  desired.  Sam¬ 
pling  cocks  should  be  in- 
-stalled  when  not  provided 
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Fig.  4 — Methods  of  connecting  oil  piping 
to  equipment 
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by  the  jiianufacturer  of  the  equipment,  ^-in.  globe  valves  electric  hotbed  cable  controlled  by  thermostats.  While 

with  square-head  plugs  being  more  serviceable  than  final  figures  on  comparative  costs  of  sources  of  heat  have 

smaller  cocks.  not  been  compiled,  reports  from  other  states  indicate  that 

Where  a  piping  system  is  extensive  it  is  advisable  to  electricity  as  a  source  of  heat  for  hotbeds  is  comparable 

segregate  the  system  into  several  sections.  This  may  in  cost  to  other  sources.  This  is  a  part  of  the  work  being 

be  done  at  a  manifold  in  the  oil-house  or  room  (Fig.  6)  carried  on  by  the  college  in  co-operation  with  the  Okla- 
when  such  is  provided  or  in  a  manifold  located  in  the  homa  Committee  on  the  Relation  of  Electricity  to  Agri¬ 
substation  yard.  culture. 

A  point  often  overlooked  in  piping  oil  heaters  is  shown 
in  Fig.  5.  These  should  be  connected  in  series  (a), 
rather  than  in  parallel  (b).  The  loss  of  head  will  be 
slightly  greater  with  the  series  connection,  but  the  flow 
through  parallel-connected  heaters  cannot  be  accurately 
controlled  and  burn-outs  frequently  result. 


System  Losses  Kept  Down 
by  Constant  Attention 


It  is  easy  for  the  operating  organization  of  a  large 
system  to  become  habituated  to  routines  and  practices 
that  may  be  questioned  and  investigated  with  profit  in 
terms  of  energy  saved  during  times  such  as  these.  Sev¬ 
eral  instances  of  this  nature  have  been  turned  up  in  the 
work  now  in  progress  to  reduce  losses  on  the  system  of 
the  Public  Service  Company  of  Northern  Illinois. 

In  one  case  there  were  two  substations  connected  by 
three  parallel  12-kv.  cables.  At  one  of  these  substations 
each  circuit  was  connected  to  a  separate  transformer  for 
stepping  up  to  33  kv.  It  was  found  upon  investigation 
that  more  efficient  operation  could  be  obtained  during 
times  of  light  load  by  cutting  out  one  of  these  units  and 
operating  on  the  remaining  two.  During  these  light-load 
periods  it  was  felt  that  two-line  service  was  adequate. 

Then  a  750,0(X)-circ.mil  circuit  was  taken  out  of 
service.  Soon  after  it  was  found  that  part  of  this  circuit 
could  be  used  to  carry  another  load  which  was  normally 
handled  on  a  300, 000-circ.mil  circuit.  This  was  done  and 
a  line  loss  saving  of  60  per  cent  was  effected  until  the 
larger  circuit  was  ready  for  normal  use. 

Unbalanced  loading  is  a  contributing  factor  to  excess 
loss.  This  condition  is  usually  detected  either  from  poor 
voltage  regulation  or  under-  or  over-loaded  equipment. 
The  operation  of  synchronous  condensers  has  been  given 
considerable  attention.  In  many  cases  use  beyond  that 
required  for  sufficient  voltage  correction  results  in  a 
greater  machine  loss  than  line  loss  saving.  During  light¬ 
load  periods  it  has  been  found  advantageous  in  some 
cases  to  shut  down  rotary  converters  at  alternate  substa¬ 
tions  supplying  railw'ay  load.  The  saving  resulting  from 
shutting  down  a  l,5(X)-kw.  rotary  which  would  otherwise 
be  very  lightly  loaded  is  obvious. 

A  survey  was  made  of  energy  used  by  the  company 
for  lighting  and  miscellaneous  power  to  determine  any 
apparent  wastage.  This  matter  might 
appear  inconsequential,  but  when 
^  consideration  is  given  the  fact  that 

several  million  kilowatt-hours  are 
used  annually  by  the  company  for 
lighting  and  miscellaneous  power  a 
slight  reduction  at  each  of  the  many 
locations  will  effect 


Electric  Hotbeds  Speed 
Sprouting  and  Maturing 

That  a  uniform  temperature  of  at  least  85  deg.  is 
essential  for  starting  sweet  potato  plants  and  that  a  hot¬ 
bed  heated  by  electricity  is  practical  are  indicated  by 
l)reliminary  results  of  experiments  being  carried  on  at 
the  Oklahoma  Agricultural  and  Mechanical  College, 
Stillwater.  The  results  secured  with  three  different  soil 
temperatures  in  starting  sweet  potato  plants  are  com¬ 
pared  in  the  accompanying  illustration,  taken  29  days 
after  bedding.  The  area  of  each  bed  was  13  sq.ft. 

In  this  test  plants  came  through  the  ground  ten  days 
after  the  potatoes  were  bedded  in  the  85  deg.  bed,  seven¬ 
teen  days  after  bedding  in  the  75  deg.  bed  and  36  days 
after  bedding  in  the  65  deg.  bed.  The  first  pulling,  con¬ 
sisting  of  898  plants,  was  made  in  the  high-temperature 
bed  29  days  after  bedding,  and  successive  pullings  of 
658  and  357  plants  were  made  in  37  and  47  days,  re¬ 
spectively.  The  first  pulling  of  588  plants  was  made  in 
the  75  deg.  bed  37  days  after  bedding  the  potatoes.  A 
second  pulling  of  278  plants  was  made  in  47  days.  The 
plants  in  the  65  deg.  bed  were  not  yet  ready  for  pulling 
54  days  after  bedding.  Potatoes  in  a  fourth  bed,  the 
temperature  of  which  was  held  at  58  deg.,  had  not 
sprouted  in  54  days.  The  plants  in  the  85  deg.  bed 
were  uniform  in  size  and  all  of  the  potatoes  sprouted, 
while  those  in  the  other  beds  were  not  so  uniform  in 
size  and  some  of  the  potatoes  rotted. 

These  test  beds  were  located  in  a  greenhouse  held  at 
about  65  deg.  temperature.  Extra  heat  was  supplied  by 


a  considerable 
saving.  This  saving  can  be  accom¬ 
plished  only  by  continual  diligence  on 
the  part  of  all  employees  concerned. 


Comparative  results  of  soil  heatin'? 

Twenty-nine  days  after  bedding  the  piants 
were  ready  to  pull  In  the  85  deg.  bed ;  those 
in  the  75  deg.  bed  were  making  slow 
growth,  and  those  in  the  65  deg.  bed  had 
not  yet  started. 
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Light  is  a  small  fraction  of 
cost  of  manufacture 
in  industry 

(a)  Capital  assets  of  inanu- 
facturing  Industry. 

(b)  Production  accounts  of 
manufacturing  industry. 
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GOOD  LIGHT  IS  ESSENTIAL  TO' 

1  -  Lessen  spoilage 

2  -  Facilitate  inspection 

3  -  Reduce  seconds 


Ktf* . -  229% . M 

^-LIGHTOSTo 

1 - Good  plant  housekeeping 

2-  Sales  advertising  and 
goodwill 

3-  Enhance  rental  and 
property  value 

4-  Lower  insurance  ra'‘e.s 

5-  24-hoor  use  of 

investment 


Light  for  Production 


From  estimates  made  by  one  of  our  large  con¬ 
struction  firms  we  find  that  the  lighting  system 
such  as  it  would  consider  average  today,  and  wdth 
building  construction  costs  down  to  their  present  low 
levels,  represents  from  6  to  10  per  cent  of  the  cost  of 
the  building.  In  the  accompanying  illustration  we  find 
that  of  the  total  capital  assets  used  in  manufacturing 
industries  the  cost  of  the  building  itself  is  a  small  por¬ 
tion  of  the  investment.  From  one  to  five  times  as  much 
money  must  be  invested  in  tools  and  equipment  to  get 
the  plant  ready  for  operation  as  was  represented  in  the 
cost  of  land  and  buildings,  and  once  the  plant  is  in  shape, 
at  least  an  equivalent  amount  of  liquid  assets  must  be 
available,  in  the  shape  of  inventory,  receivables  and  cash,* 
in  order  to  do  business  as  a  going  concern.  Therefore, 
when  we  consider  the  cost  of  lighting  in  terms  of  the 
total  capital  investment  in  a  business,  the  lighting  system 
represents  probably  not  more  than  2  per  cent.  Further¬ 
more,  for  a  30  per  cent  increase  in  the  appropriation 
for  a  lighting  system  the  capacity  of  the  system  may  be 
doubled. 

Distribution  of  the  major  accounting  items  of  total 
production  costs  are  shown  in  (b)  in  the  accompanying 
illustration.  It  is  made  up  of  the  following:  Salaries, 
5.9  l)er  cent;  labor,  16.5  per  cent;  raw  materials,  52 
per  cent;  fuel,  light  and  power,  2.7  per  cent;  miscellane¬ 
ous,  22.9  per  cent.  The  latter  figure,  of  course,  covers 
sucli  subdivisions  as  advertising  and  sales  cost,  insurance, 
taxes,  employees’  welfare  and  pension  plans,  workmen’s 
comiiensation,  depreciation  and  maintenance  and,  finally, 
the  profits  of  the  enterprise. 

\\  0  have  separated  out  from  the  light,  fuel  and  power 
cost  item  the  percentage  represented  by  lighting  alone, 

^Abstract  of  paper  presented  at  the  lighting  conference.  Case 
School  of  Applied  Science. 
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based  on  factory  survey  data,  estimates  from  lamp  con¬ 
sumption,  and  other  sources,  and  we  find  the  cost  of 
lighting  represented  by  a  very  narrow  segment  of  the 
chart,  equivalent  to  about  three-tenths  of  1  per  cent  of 
the  value  of  manufactured  products. 

Now  with  this  picture  of  investment  and  of  produc¬ 
tion  economics,  and  with  lighting  allocated  to  its  relative 
position,  our  next  step  logically  is  to  examine  what  we 
may  expect  to  get  from  contemplated  lighting  expendi¬ 
tures  and  to  find  out  how  much  and  in  what  form  any 
yield  may  come  from  our  investment  in  this  essential 
facility.  Lighting  spreads  itself  tangibly  and  intangibly 
over  every  phase  of  factory  operation,  and  so  we  have 
set  down  under  each  subdivision  of  this  chart  a  number 
of  points  on  which  lighting  seems  to  have  some  effect. 
In  the  administration  of  the  business,  as  represented  by 
salaries,  we  have  the  several  advantages: 

1.  Promotes  ease  of  supervision. 

2.  Stimulates  orderliness  and  better  plant  house¬ 
keeping. 

3.  Reduces  clerical  errors. 

It  is  difficult  to  assign  any  actual  figures  to  the  savings 
resulting,  but  it  is  probably  sufficient  to  contemplate  the 
fact  that  it  would  only  be  necessary  to  save  on  salaries 
in  the  proportion  of  5.9  to  5.6  per  cent  in  the  production 
scheme  in  order  to  pay  for  double  the  existing  standard 
of  lighting  throughout  the  entire  factory  and  office  space. 
It  is  our  belief  that  levels  of  factory  and  office  lighting 
could  well  be  doubled  without  exceeding  present-day  con¬ 
servative  standards. 

The  value  of  industrial  lighting  has  usually  been  ex¬ 
pressed  in  terms  of  its  cost  to  the  payroll,  the  statement 
being  rather  common  that  good  lighting  could  be  obtained 
at  an  additional  cost  of  about  2  per  cent  of  the  payroll. 
This  average  percentage  was  determined  from  a  gootl 
many  actual  cases  where  improved  lighting  had  been 


installed,  and  it  checks  reasonably  well  with  this  chart. 
If  we  take  2  per  cent  of  the  16.5  cents  that  the  worker 
gets  out  of  each  dollar  of  goods  sold,  we  find  that  this 
equals  between  three-  and  four-tenths  of  a  cent.  Since 
our  average  cost  of  lighting  in  all  industry  today  is  equal 
to  about  three-tenths  of  a  cent  out  of  each  dollar’s  worth 
of  goods,  obviously  we  could  double  the  existing  standard 
at  about  the  equivalent  of  2  per  cent  increase  in  payroll. 
It  is  obvious  that  the  cost  of  electric  power  could  not 
lie  expected  to  keep  pace  with  the  rapidly  declining  wage 
scale  and  material  costs  which  we  have  just  experienced, 
so  that  it  is  only  fair  to  point  out  that  at  the  present 
time  lighting  has  become  a  somewhat  larger  proportion 
of  the  budget  than  it  was  in  days  of  high  prices  and 
large  volume  of  business. 

If  we  try  to  appraise  lighting  in  terms  of  factory  em¬ 
ployees,  we  can  set  down  these  benefits : 

1.  Better  seeing  and  consequently  higher  production 
efficiency. 

2.  Less  eyestrain  and  eye  defects,  and  general  con¬ 
servation  of  vision. 

3.  Less  accidents,  with  consequent  less  suffering  of  the 
worker  and  less  actual  money  loss  due  to  attendant  or 
“hidden”  costs. 

4.  Bright  and  cheerful  working  conditions,  having 
favorable  influence  on  labor  turnover,  which  in  normal 
times  may  be  as  high  as  100  per  cent  per  year. 

Unfortunately,  in  most  discussions  of  lighting  eco¬ 
nomics  by  salesmen  major  emphasis  has  been  placed  on 
increased  production  efficiency  per  worker  as  the  one 
single  justification  for  better  lighting.  While  this  phase 
is  one  which  can  be  reduced  to  tangible  values  which 
appeal  to  the  factory  executive,  it  is  in  fact,  and  should 
be  considered,  one  of  the  minor  items  in  the  broader 
philosophy  of  the  service  of  good  lighting.  Let  me  dwell 
at  more  length  on  the  considerations  of  production  effi¬ 
ciency,  not  that  lighting  should  be  justified  on  this  basis 
particularly,  but  that  it  is  the  one  factor  on  which  exec¬ 
utives  feel  they  can  justify  all  expenditures.  A  great 
many  tests  have  been  reported  in  the  trade  press  during 
the  past  decade  showing  the  increased  production  from 
better  illumination.  These  tests  record  all  the  way  from 
10  to  25  per  cent  increased  production  due  to  better 
lighting.  While  we  are  firmly  convinced  that  better 
lighting  will  not  fail  to  increase  production  efficiency — 
we  are  somewhat  skeptical  about  quoting  test  results 
because  of  the  many  factors  which  must  be  controlled 
and  because  of  the  many  internal  changes  and  conditions 
within  the  factory  itself  presenting  new  aspects  during 
test  periods — it  is  rather  difficult  to  isolate  the  effect 
of  illumination  definitely. 

However,  one  needs  only  to  superimpose  this  segment 
representing  lighting  costs  at  one  end  of  the  labor  divi¬ 
sion  in  order  to  see  how  small  an  increase  in  efficiency 
would  be  needed  to  justify  doubling  the  illumination 
with  all  the  many  intangible  elements  of  illumination 
thrown  in  as  a  coupon. 

We  should  like  to  emphasize,  before  going  further, 
that  when  we  speak  of  good  illumination  or  improved 
lighting  we  don’t  mean  high  levels  exclusively,  though 
industry  in  general  is  way  underlighted;  better  quality, 
direction,  contrasts  and  more  skillfully  planned  installa¬ 
tions  are  quite  often  more  important  than  mere  quantity 
of  light. 

We  are  very  much  impressed  as  we  go  around  the 
industrial  plants  to  see  what  a  large  proportion  have  a 


miscellany  of  lighting  equipments  and  devices  doing  duty 
as  a  lighting  system.  We  have  come  to  the  belief  that 
fully  70  per  cent  of  the  plants  in  this  country  could 
improve  their  lighting  to  a  remarkable  degree  by  the 
simple  expedient  of  a  more  orderly  plan  which  would 
involve  not  necessarily  increasing  operating  cost  but,  ni 
fact,  in  a  number  of  cases  actually  reducing  it.  In 
substantiation  of  this  belief  we  have  taken  occasion  to 
analyze  the  sale  of  industrial  reflectors  as  reported  to  the 
Department  of  Commerce  by  the  principal  industrial 
reflector  manufacturers.  If  we  take  the  aggregate  num¬ 
ber  of  reflectors  sold  since  the  war  we  find  that  this 
does  not  much  exceed  30  per  cent  of  the  estimated  num¬ 
ber  of  industrial  sockets  in  the  United  States,  leaving 
the  conclusion  that  at  least  70  per  cent  of  the  existing 
sockets  are  either  without  reflectors  or  are  reflectored 
with  haphazard  devices  installed  and  designed  for  lamps 
which  have  been  made  obsolete  by  the  development  of 
new  illuminants  and  modern  equipments  since  1919. 
Such  systems  cannot  help  but  be  inefficient  and  uneco¬ 
nomical,  let  alone  being  far  behind  our  present  concep¬ 
tion  of  the  service  of  light  in  industry. 

Night  operation  advocated 

So  far  we  have  referred  only  to  the  two  items,  ( 1 ) 
salary  and  (2)  labor,  in  the  distribution  of  manufactur¬ 
ing  expenses.  The  third  item,  that  of  materials,  is  by 
far  the  largest  part  of  production  cost.  This  is  an  item 
in  which  spoilage  of  materials,  lessened  “seconds”  and 
higher  quality  of  product  are  eminently  related  to  the 
lighting.  Even  a  small  saving  by  the  reduction  of 
“seconds”  and  spoilage  might  quickly  pay  for  the  addi¬ 
tional  cost  of  the  most  ambitious  standard  of  lighting. 

Speaking  of  the  22.9  per  cent  of  production  cost  rep¬ 
resented  by  miscellaneous  expense  items,  one  would 
hardly  expect  to  find  the  effect  of  lighting  here;  never¬ 
theless,  the  value  of  lighting  does  manifest  itself  in 
several  ways. 

One  bane  of  business  today  is  high  fixed  capital 
charges — that  is,  interest  and  taxes  on  property  that  is 
producing  much  below  its  capacity.  We  hear  a  great 
deal  of  talk  about  this  excess  plant  capacity  now,  but 
when  business  again  becomes  normal,  factory  executives 
will  start  thinking  of  new  plants  and  the  tendency  will 
be  to  settle  into  the  old  order  of  things,  that  of  spending 
$330,000,000  annually  for  new  factory  space  (which  they 
averaged  for  the  ten  years  1920  to  1929)  and  then  filling 
this  space  with  new  machinery  and  equipment,  both  items 
of  which  mean  added  overhead  in  the  form  of  interest, 
taxes,  insurance  and  depreciation. 

The  alternative  is  to  equip  the  existing  plant  for  really 
efficient  night  operation,  and  we  in  the  lighting  business 
have  the  fullest  confidence  that  we  can  aid  materially 
in  this  because  we  know  that  as  far  as  illumination  is 
concerned  night  operation  can  be  made  as  efficient  as 
day  operation,  if  not  more  so. 

And,  finally,  when  we  consider  the  proportion  about 
6.5  per  cent  of  total  manufacturing  cost  as  represented 
— (b)  in  the  accompanying  illustration — by  fixed  charges 
on  plant  investment,  compared  to  either  the  small  invest¬ 
ment  or  operating  expense  of  the  most  advanced  lighting 
system  which  permits  24-hour  full  efficiency  use  of  pres¬ 
ent  investment,  we  cannot  help  but  feel  that  lighting  has 
a  dominant  position  in  industrial  economics. 

Do  not  misunderstand  that  we  are  advocating  that 
obsolete  and  inefficient  plants  be  kept  in  service,  par- 
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.icularly  if  adequate  reserves  for  replacement  have  been 
-et  up,  when  they  ought  to  he  scrapped  to  make  room 
lor  newer  and  l)etter  ones.  We  are  simply  arguing 
.igainst  plant  extensions  planned  on  an  eight-hour  day 
iiasis,  when  it  seems  patent  to  most  of  us  that  the  future 
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li  Years 

Without  Flashover 

This  record  obtained  on  374  circuit-miles  of  1  32-l<v. 
line  subjected  to  110  lishtnins  storms.  Co-ordi¬ 
nation  of  wood  construction  with  insulators,  guy 
wire  and  sround  lead  attachments  coupled  with 
low  horizontal  construction  and  two  ground  wires 
earthed  at  each  structure  constitute  major  features 
of  53  per  cent  of  the  route  mileage. 

By  L.  O.  WAITE 

Stone  &  ll'chstcr  Etujiuccriiui  Corponitiou 

TWO  132-kv.  lines  (juite  different  in  character  com¬ 
prise  the  Osage  transmission  system  of  the  Union 
Idectric  Light  &  Lower  Company  (Missouri).  'I'he 
119..^-mile  line  from  Osage  ])ower  plant  to  Rivermines  is 
a  double-circuit  line  carried  on  steel  towers  with  hinged 
\vtK>d  crossarms.  Its  construction  has  lieen  descril)ed 
before.*  The  135.5-mile  line  from  Osage  power  ]>lant  to 
the  Page  Avenue  substation,  in  the  outskirts  of  St.  Louis, 
is  a  single-circuit  wo<k1  frame  line  for  most  of  the  dis¬ 
tance. 

Both  of  the  lines  were  placed  in  o])eration  in  midsum¬ 
mer  of  1931  and  went  through  the  balance  of  the  year  and 
all  of  1932  without  a  flashover.  During  this  time  the 
lightning  seasons  were  by  no  means  as  severe  as  have  l)een 
experienced  in  this  di.strict.  but  the  following  figures  in¬ 
dicate  that  the  lightning  e.xposure  has  at  least  been  nor¬ 
mal.  Lach  of  the  lines  is  divided  into  three  sections  for 
patrolling  purposes,  the  .sections  varying  from  35  to  50 
miles  in  length.  The  total  numl)er  of  lightning  storms 
reported  by  the  three  sections  of  the  Rivermines  line  in 
the  year  and  a  half  was  107  and  by  the  three  sections 
of  the  Page  line  110.  In  these  totals  storms  observed  by 
patrol  crews  of  adjoining  sections  ai)fjear  twice.  On  the 
other  hand,  owing  to  the  length  of  the  sections,  .some 
storms  must  have  l)een  utirecorded. 

\  >ummary  of  the  design  data  for  the  Page  line  is 
given  in  the  accompanying  table.  A  second  Page  line, 
duplicating  the  first,  was  built  in  1932,  but  only  one  line 
is  operated. 

Three  factors  contributing  to  performance 

•X.^ide  from  the  careful  i)atrolling  and  maintenance 
which  an  ojterating  record  like  this  implies,  the  good  |)er- 
fonnance  of  the  Osage- Page  line  may  be  attributed  to 
three  factors  in  the  electrical  design: 

1  The  relatively  low  elevation  of  the  conductor 
sup]  orts. 

*S,  c  "Electrical  Eiu/ineeriny"  Febntary,  1932. 
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of  industry  holds  a  six-hour  day  and  five-day  week.  It 
is  unthinkable  for  us  to  build  new  factories  that  will 
stand  idle  for  138  hours  a  week  and  run  only  thirty. 
Surely  two-  and  three-shift,  if  not  continuous,  operation 
must  Ijecome  the  rule  of  the  future. 

T 


2.  The  high  degree  of  conductor  insulation  obtained 
by  the  use”  of  wo(xl  in  the  jxdes.  arms  and  guy  in¬ 
sulators. 

3.  The  th(  (roughness  of  the  ground  ])rotection.  con¬ 
sisting  of  two  overhead  ground  wires  with  earth  connec¬ 
tions  at  each  structure. 

Low  elevation  of  conductors  is  of  advantage  in  reduc¬ 
ing  the  number  of  direct  .strokes  of  lightning  to  the  line 
and  also  in  reducing  the  potential  of  all  lightning  volt¬ 
ages  on  the  line.  lx)th  direct  and  induced.  The  w'ood 
frame  line  with  its  horizontal  configuration  of  conductors 
lends  itself  very  well  to  low-conductor  elevation,  the 
economic  height  of  steel  structures  frequently  being  a 
deterrent  to  taking  full  advantage  of  this  factor  in 
design ; 

The  insulation  consists  of  strings  of  eleven  sus])ension 
tyix*  ]x)rcelain  insulators  in  series  with  8  ft.  2  in.  of 
wockI  crossarm  and  2  ft.  9  in.  of  wood  jxde  I)etween  the 
arm  and  the  fitting  for  the  overhead  ground  wire.  This 
as.sembly  would  lx?  equivalent  to  about  twenty-two  in¬ 
sulator  units  if  the  i)arallel  air  paths  were  of  equal  value, 
but  the  .striking  distance  from  the  conductor  through  the 
air  to  the  earthing  wire  has  lx*en  adjuste<l  so  that  flash- 
over  would  lie  by  this  route  rather  than  over  the  wtxxl. 
This  reduces  the  net  insulation  to  the  equivalent  of 
twenty  10x5-)4-in.  insulators  requiring  a  minimum  surge 
of  alxiut  1,500  kv.  cre.st  to  flashover.  The  ix)ssible  ill 
effect  of  guys  on  the  net  insulation  has  lx*en  neutralized 
by  careful  location  of  the  jxjint  of  attachment  to  the  pole 
and  by  the  use  of  wihxI  guy  insulators.  The  balancing 
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Data  for  Osage-Page  Line 

Lencih — On  wood  frames,  129  miles.  On  steel  towers,  6.5  miles. 
Total,  186.5  miles. 

Clrealts — One  132  kv.,  three  phase,  60  cycle. 

Conductors — Three  336,400  circ.mil.  A.C.S.R.  ;  26  strands  ot 

aluminum  over  7  strands  of  steel. 

Ground  Wires — Two  A  In*,  seven-strand,  Siemens-Martin  steel, 
gralvanized. 

Standard  Frame  Heiaht:  bO-ft.  poles  65-ft.  poles 

To  around  wires  at  tops  of  poles  . .  43.0  ft.  47.5  ft. 

To  conductors  .  32.6  ft.  37.1  ft. 

Standard  Frame  Wire  Spacinas — Horizontal  between  conductors. 
16.8  ft. :  horizontal  between  around  wires,  16.3  ft. ;  diaaonal 
between  conductors  and  around  wires,  19.6  ft. 

Lenath  of  Span  on  Wood  Frames — Averaae  525  ft.  Normal  on 
50-ft  poles,  466  ft. 

Foies — Southern  pine,  creosoted  to  8  lb.  retention  per  cu.ft.,  9  in. 
diameter  tops.  Standard  heiahts  50  and  55  ft.  Special  heiahts 
for  clearina  other  utilities  and  for  special  frames,  60,  65  and 
70  ft. 

Crossarms — Doualas  fir,  creosoted  to  6  lb.  retention  per  cu.ft. 
Double  arms  4  x  10  in.  z  33  ft.  4  in.  Iona,  spaced  8i  in.  back  to 
back.  6  X  10-in.  arms  used  when  equivalent  span  for  vertical 
loadlna  exceeds  800  ft. 

Gays — A  In.,  seven -strand,  hlah-strenath  steel,  anlvanized.  with  a 
9 -ft.  wood  insulator.  Guy  attached  to  pole  6  ft.  below  crossarm 
and  anchored  to  aalvanized  steel  channel  anchor.  Standard 
frames  were  auyed  when  the  equivalent  span  for  transverse 
loadlna  exceeded  666  ft.  or  soil  conditions  required  it. 

Insulators — Socket  type  porcelain  suspension  insulators,  10  in. 
diameter,  spaced  53  in.  Strings  of  eleven  in  suspension  and 
thirteen  in  strain.  No  arcing  horns  on  initial  installation. 

Earthing  Connections — A  In.  Copperweld  from  each  overhead 
around  wire,  at  each  structure.  Maximum  ground  resistance 
60  ohms. 

Wire  Tensions — Conductors  and  ground  wires  strung  to  1,400  lb. 
at  60  deg.  F. 


article,  but  that  it  was  successfully  co-ordinated  with  ti  e 
electrical  design  appears  from  the  record,  as  there  ha^e 
been  no  interruptions  to  service  chargeable  to  the  line. 

The  Osage-Page  lines  were  designed  and  built  for  tie 
Union  Electric  Light  &  Power  Company  by  the  Stone  .S: 
Webster  Engineering  Corporation. 
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Men  of  the  Industry 


Charles  F.  Adams,  Secretary  of  the 
Navy  in  President  Hoover’s  Cabinet, 
was  elected  a  director  of  the  General 
Electric  Company  at  the  annual  meeting 
of  stockholders  held  recently. 

• 

Charles  E.  Tullar,  manager  of  the 
patent  department  of  the  General  Elec¬ 
tric  Company,  has  been  appointed  a 
member  of  the  advisory  committee  and 
of  the  engineering  council  of  the  com¬ 
pany  to  succeed  Albert  G.  Davis,  who 
will  retire  May  1  from  these  offices  and 
as  vice-president  in  charge  of  patents. 
• 

Albert  G.  Cage,  who  has  been  con¬ 
nected  with  the  Nevada-California  Elec¬ 
tric  Corporation  for  nineteen  years,  has 
been  appointed  assistant  general  man¬ 
ager  of  that  utility  with  headquarters  at 
Riverside,  Cal.  Mr.  Cage  is  also  assist¬ 
ant  general  manager  of  the  Southern 
Sierras  Power  Company,  the  Nevada- 
California  Power  Company  and  the 
Yuma  Utilities  Company. 

• 

C.  T.  Williams,  assistant  general 
manager  of  the  Sioux  City  (Iowa)  Gas 
&  Electric  Company,  has  been  appointed 
assistant  general  manager  of  the  Sioux 
City  Service  Company,  in  active  charge 
of  the  company.  Mr.  Williams  succeeds 
the  late  E.  L.  Kirk,  who  died  recently, 
after  43  years  service.  Mr.  Williams 
has  been  associated  with  the  Sioux  City 
utilities  for  ten  years. 

• 

George  H.  Howard,  president  of  the 
United  Corporation  of  Delaware,  has 
resigned  as  a  director  in  twelve  corpo¬ 
rations  associated  with  the  Electric 
Bond  &  Share  Company,  retaining, 
however,  his  position  on  the  directorate 
of  Electric  Bond  &  Share.  His  resig¬ 
nation  from  the  boards  of  the  affiliated 
companies  is  due  to  the  numerous  de¬ 
mands  upon  his  time  as  chief  executive 
of  the  United  Corporation  and  as  a  di¬ 
rector  of  the  Atlas  Corporation. 

• 

G.  A.  Cii  utter,  formerly  electrical 
engineer  for  the  General  Electric  Com¬ 
pany,  Milwaukee,  Wis.,  has  recently 
opened  an  office  as  consulting  engineer 
in  this  city.  Mr.  Chutter  has  been  de¬ 
signing  engineer  in  the  turbine  engi¬ 
neering  and  industrial  engineering  de¬ 
partments  of  the  General  Electric 
Company. 

• 

Edward  E.  Ashley,  formerly  identi¬ 
fied  with  Starrett  &  Van  Vleck,  archi¬ 
tects,  as  electrical  and  mechanical  engi¬ 
neer,  has  established  offices  in  New 
York  City  for  the  general  practice  of 
elettrical,  mechanical  and  sanitary  engi¬ 
neering,  including  Diesel  and  power 


plant  equipment  and  modernization,  air 
conditioning  and  elevators.  Mr.  Ashley 
is  a  member  of  the  American  Institute 
of  Electrical  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the 
New  York  Electrical  Society  and  of 
other  technical  associations. 

• 

T.  I.  Phillips,  formerly  works  man¬ 
ager  of  the  Nuttall  plant  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  has  been  appointed  works 
manager  of  the  East  Pittsburgh  works 
of  the  company.  In  addition  to  his  new 
duties  Mr.  Phillips  will  remain  in 
charge  of  the  Nuttall  plant  in  a  sujier- 
visory  capacity. 

Albert  G.  Davis,  vice-president  of 
the  General  Electric  Company  in  charge 
of  patents,  will  retire  on  May  1,  con¬ 
cluding  more  than  35  years  of  service 
with  the  organization.  Upon  his  retire¬ 
ment  Mr.  Davis  will  enter  the  law  firm 
of  Pennie,  Davis,  Marvin  &  Edmonds, 
New  York,  specializing  in  patent  work. 
A  graduate  of  the  Massachusetts  Insti¬ 
tute  of  Technology,  from  1894  to  1896 
he  was  connected  with  the  United  States 
Patent  Office  at  Washington.  In  1896, 
resigning  from  this  work,  he  opened  an 
office  in  Washington  as  a  patent  attor¬ 
ney,  and  in  this  interval  he  handled 
some  patent  work  for  the  General  Elec¬ 
tric  Company.  It  was  in  1897  that  he 
became  manager  of  that  company’s  pat¬ 
ent  department,  and  in  recognition  of 
his  record  in  that  office  he  was  appointed 
a  vice-president  in  1919. 

• 

J.  J.  M.  Smith  has  been  elected  pres¬ 
ident  of  the  Metropolitan  Electrical 
League  of  Boston,  succeeding  Richard 
Lincoln.  Mr.  Smith  is  vice-president  of 
the  electrical  contracting  firm  of 
Stearns,  Perry  &  Smith,  Boston,  and 
is  the  first  member  of  that  branch  of 
the  industry  to  head  the  Boston  league. 
He  has  been  in  the  electrical  field  since 
1901,  specializing  in  electric  motors. 

• 

Percy  J.  Pybus,  C.B.E.,  M.P.,  has 
resigned  the  office  of  Minister  of  Trans¬ 
port  in  Great  Britain’s  national  govern¬ 
ment  so  that  he  may  return  to  the 
electrical  industry,  with  which  he  was 
previously  connected.  Before  assuming 
ministerial  office,  he  was  chairman  of 
the  Power  &  Traction  Finance  Com¬ 
pany,  a  vice-president  of  the  British 
Electrical  &  Allied  Manufacturers  As¬ 
sociation,  the  English  Electric  Com¬ 
pany,  Ltd.,  the  Sudan  Light  &  Power 
Company,  Ltd.,  and  the  Wad  Medani 
Light  &  Power  Company,  Ltd.  As  a 
young  man  Mr.  Pybus  joined  Siemens 
Brothers  as  assistant  to  the  manager 


of  Siemens  Brothers  Dynamo  Works, 
Ltd.  In  1906,  foreseeing  the  poten¬ 
tialities  of  electrical  development  in  the 
Yorkshire  industrial  area,  he  acquired 
an  interest  in  the  Phoenix  D^amo 
Manufacturing  Company,  Ltd.,  Brad¬ 
ford,  and  in  1918,  when  the  English 
Electric  Company,  Ltd.,  was  formed, 
he  joined  the  board  as  joint  managing 
director,  bringing  the  Phoenix  Dynamo 
Manufacturing  Company,  Ltd.,  into  the 
group  as  one  of  the  constituent  enter¬ 
prises. 

• 

Henry  B.  Sawyer,  formerly  treas¬ 
urer  of  all  companies  under  the  execu¬ 
tive  management  of  Stone  &  Webster, 
later  a  member  of  the  firm  and  upon 
its  incorporation  vice-president  in 
charge  of  finances,  has  been  elected 
president  of  Slayton-Learoyd,  Inc.,  Bos¬ 
ton,  succeeding  the  late  Hovey  E. 
Slayton.  Mr.  Sawyer  was  associated 
with  Store  &  Webster  from  1890  to 
1931.  The  organization  which  he  now 
heads  controls  the  distribution  of  Massa¬ 
chusetts  Investors  Trust  shares. 


H.  W.  Cope,  formerly  assistant  direc¬ 
tor  of  engineering  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  has 
been  named  assistant  to  the  vice-presi¬ 
dent,  responsible  for  the  co-ordination 
of  certain  headquarters  engineering  de¬ 
partments  and  district  office  engineers. 
Since  joining  the  Westinghouse  organi¬ 
zation  in  1898,  following  graduation 
from  Franklin  College  and  Purdue  Uni¬ 
versity,  he  has  served  successively  in 
the  testing  department,  in  the  engineer¬ 
ing  division,  as  manager  of  the  alternat¬ 
ing-current  department,  as  assistant  to 
the  manager  of  the  industrial  depart¬ 
ment,  as  assistant  to  the  manager  of  en¬ 
gineering  and  as  assistant  director  of 
engineering.  , 

Charles  Piez,  chairman  of  the  board 
of  Link  Belt  Company,  Chicago,  and 
active  head  of  the  organization  for  the 
past  27  years,  is  retiring  from  business 
and  will  move  to  Washington,  D.  C. 
He  was  one  of  the  founders  of  the  Illi¬ 
nois  Manufacturers’  Association  and 
has  played  a  prominent  part  in  its  ac¬ 
tivities  for  a  number  of  years.  Mr. 
Piez  is  a  past-president  of  the  American 
Society  of  Mechanical  Engineers. 

T 

OBITUARY 


Anton  G.  Hodenpyl 

Anton  G.  Hodenpyl,  prominently  identi¬ 
fied  with  the  electric  light  and  power 
industry  for  a  number  of  years,  died 
April  23  at  Richmond,  Va.,  in  his 
eighty-first  year.  In  recent  years  Mr. 
Hodenpyl  had  restricted  his  business 
activities,  but  he  was  still  a  director  in 
the  J.  G.  White  Engineering  Corpora¬ 
tion,  J.  G.  White  &  Company,  Inc., 
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Matinccock  Bank  of  Locust  V’alley  aiul 
the  Piping  Rock  Water  Company  at  the 
time  of  his  death.  He  had  been  presi¬ 
dent  of  the  Commonwealth  Power,  Rail¬ 
way  &  Light  Company,  Michigan  Xight 
Company,  Union  Railway,  Gas  &  Elec¬ 
tric  Company,  Evansville  Light  Com- 
I)any,  Peoria  Light  Company  and 
Springfield  (111.)  Railway  &  Light 
Company.  Most  of  these  companies 
have  been  merged  into  the  present  Com¬ 
monwealth  &  Southern  Corporation. 
Mr.  HfKlenpyl  organized  the  Michigan 
I'rust  Company  of  Grand  Rapids,  his 
native  city,  continuing  as  secretary  ami 
vice-president  until  1901,  when  he 
moved  to  New  York  to  become  a  mem- 
l>er  of  King,  H(Klenpyl  &  Company, 
stock  brokers.  At  the  same  time  he 
assumed  a  partnership  interest  in 
Hmlenpyl,  Walbridge  &  Company,  deal¬ 
ers  in  inve.stment  securities,  which  ten 
years  later  became  Hodenpyl,  Hardy  & 
Company. 

T 

Park  Elliott,  an  electrical  engineer 
connected  with  the  General  Electric 
Company  in  New  York,  died  April  18, 
after  a  brief  illness.  He  was  a  gradu¬ 
ate  of  the  University  of  Maine  and  a 
resident  of  Westfield.  N.  J. 

• 

Eka.nk  W.  Marsh,  president  of  the 
Consolidated  Electric  Lamp  Company, 
Champion  Radio  Works,  Inc.,  and  Dal¬ 
ton  Marsh  Company,  all  of  Danvers 
and  Lynn,  Mass.,  died  April  20.  He 
was  61  years  of  age.  Mr.  Marsh  had 
been  connected  with  the  incandescent 
lamp  business  for  nearly  26  years  and 
with  the  ratiio  tulx*  and  electric  heating 
industries  for  a  long  period.  Most  of 
Mr.  Marsh’s  activities  had  been  con¬ 
cerned  with  sales  and  merchandising. 

• 

Harold  W.  .Smith,  until  last  June 
generating  apparatus  manager  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  died  in  Pittsburgh.  March  28. 
after  a  brief  illness.  Born  in  .Adelaide, 
South  .Australia,  in  1886,  he  was  gradu¬ 
ated  from  the  L'niversity  of  .Adelaide, 
and  after  coming  to  this  country  con¬ 
tinued  his  technical  studies  at  Cornell 
University  and  at  Columbia  University, 
h'ntering  the  shop  apprentice  course 
with  the  Wagner  Electric  Manufactur¬ 
ing  Company,  he  was  later  assigned  to 
the  transformer  engineering  department, 
but  after  a  short  period  of  time  joined 
the  Westinghou.se  Electric  &  Manufac¬ 
turing  Company.  Connections  followed 
with  the  Chicago.  I^ke  Shore  &  South 
Bend  Railw'ay  Company  and  the  San 
Diego  Consolidated  Gas  &  Electric 
Comjiany,  and  then  he  returned  to  his 
native  country.  In  1917  he  again  re¬ 
turned  to  the  United  States  and  for  the 
next  nine  years  was  active  in  the  gen¬ 
eral  engineering  department,  before  en¬ 
tering  the  generating  apparatus  sales 
department. 


New  Equipment  Available 


Exp  I  os  ion -Proof  Motors 

Elxplosion-proof  motors,  known  as 
“U.  S.  Douhlenclosed,”  have  been  an¬ 
nounced  by  the  U.  S.  Electrical  Manu¬ 
facturing  Company,  Los  Angeles,  Cal. 
These  units  have  two  inclosing  frames 
with  an  unusually  large  fan  mounted 
lietween  two  frames.  The  inner  frame 
completely  incloses  the  electrical  wind¬ 
ings,  stator,  rotor,  anti-friction  Iiear- 
ings  and  bearing  chambers,  sealing 
these  vital  parts  against  the  intrusion 
of  deteriorating  substances.  The  outer 
frame  completely  covers  and  protects 
the  whole  unit. 


Small  Circuit  Bredl<ers 
to  Replace  Fuses 

.A  complete  line  of  small  circuit 
breakers,  rated  up  to  6(K)  volts  and  600 
amp.,  and  designed  for  the  control  and 
production  of  industrial  circuits,  house- 
service  entrance,  branch  circuits,  re¬ 
frigerators.  ranges,  etc.,  has  been 
announced  by  the  General  Electric  Com¬ 
pany.  In  addition  to  offering  such 
advantages  as  speedy  restoration  of 
service  and  tamper-proof  protection, 
these  breakers,  designated  as  AF-1, 
employing  a  unique  principle  of  arc 
interruption,  operate  (juietly  and  per¬ 
mit  no  external  arc,  it  is  claimed.  The 
interruption  takes  place  within  a  closed 
metal  chamber.  When  an  overcurrent 
trips  the  breaker  the  contacts  are  dis¬ 
engaged  within  the  metal  chamber.  The 
arc,  which  is  drawn  between  the  con¬ 
tacts,  generates  a  pressure  which  in¬ 
creases  tlie  resistance  of  the  arc  path 
so  rapidly  that  the  circuit  is  interrupted 
in  0.008  second. 

T 

Mercury  Circuit  Controller 

.A  development  in  electrical  circuit  con¬ 
trol  known  as  the  “Mercrelay,”  con¬ 
sisting  of  a  heavy  wall  glass  tulie  con¬ 
taining  mercury,  entering  electrodes,  a 
quartz  cup  and  a  displacement  member, 
is  being  manufactured  by  the  General 
Wire  &  Switch  Company,  Providence, 
R.  I.  The  electrode  at  the  bottom 
makes  contact  with  the  main  body  of 
mercury  in  the  tulie.  The  top  electrode 
passes  down  through  the  tulie  and  has 
secured  at  its  end  a  fu.sed  ((uartz  cup. 
This  cup  is  partially  immersed  in  the 
main  ptiol  of  mercury.  Floating  on  the 
mercury  is  a  tubular  memlier  of  mag¬ 
netic  susceptibility.  The  glass  tube  is 
placed  within  an  electrical  coil  in  such 
a  manner  that  when  the  coil  is  energized 


the  displacement  member  is  drawn  down 
by  magnetic  action,  thereby  raising  tli  ‘ 
level  of  the  mercury. 

Maximum  rating,  intermittent  or  con¬ 
tinuous  non-inductive  load  is  25  amj). 
at  220  volts  a.c.  or  d.c.  The  rating  at 
interruptions  in  excess  of  ten  per  min¬ 
ute  is  20  amp.  at  220  volts  a.c.  or  d.c. 
The  “Mercrelay”  can  be  supplied  in 
both  normally  open  or  closed  types. 

T 

Automatic  Reclosins  Breai<er 

.8elf-contained  reclosing  e<|uipment  in¬ 
tended  for  lightly  loaded  or  rural  feeders 
has  been  announced  by  the  Westing- 
hou.se  Electric  &  Manufacturing  Com¬ 
pany.  The  equipment  is  incorporated 
in  the  type  FO-22  breaker,  7,500  volts, 
with  a  50,000  kva.  interrupting  capacity 
rating. 

The  breaker  is  conservatively  rated, 
rugged  and  will  withstand  the  severe 
service  imposed  by  automatic  reclosing 
duty,  it  is  claimed.  The  automatic  re¬ 
closing  ecjuipment  is  mounted  within  the 
breaker  mechanism  housing,  making  a 
self-contained  equipment. 

The  entire  equipment  is  built  for  pole 
installation,  hut  can  he  set  on  floor- 
mounted  framework  if  desired.  The 
e(|uipment  is  said  to  he  economical  in 
first  cost  and  in  maintenance,  hut  re¬ 
liable  in  operation. 

T 

To  .MKKT  THK  EXACTI.XO  SKRVK  K  of 
higher  steam  pressures,  the  Yarnall- 
Waring  Company.  Philadelphia.  Pa., 
has  developed  a  new  form  of  laminated 
packing  for  use  in  “Yarway”  seatles' 
blow-off  valves.  This  packing  consi.st> 
of  several  stainless  steel  rings  with  long 
fiber  asbestos  jiacking  between  them.  .\t 
the  time  of  assembly  the  mass  is  com¬ 
pressed  and  heat  treated,  so  that  the 
finished  ring  is  a  complete  unit  suitable 
for  high  pressures  and  temperatures. 
slight  clearance  is  maintained  between 
the  metal  laminations  and  the  valve 
jilunger. 

For  VSE  in  METAI.-CLAD  .SWITCIUiKAR 
a  new  type  of  bus  construction  has  been 
announced  by  the  Delta-. Star  Electric 
Company,  Chicago.  The  copper  bars  are 
inclosed  in  laminated  paper  insulation, 
"Lamphenite,”  wrapped  under  tension, 
and  each  layer  is  coated  with  phenolic 
varnish  solidly  pressed  and  cured  in 
heated  molds.  This  meth(Ml  of  insulat¬ 
ing  eliminates  voids,  looseness,  warps  or 
cracks,  and  gives  a  uniformly  laminated 
structure.  Bus  taps  are  pressure  wflded 
and  joints  completely  incased  with  hot 
pressure  molded  insulation,  .same  a-  the 
main  bus. 
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What  in  the  World ! 

We  believe  it  to  be  a  bad  mistake  for  utili¬ 
ties  to  cease  merchandisins  before  they  have 
built  up  other  sales  outlets.  The  Ithaca  plan 
in  this  issue  is  one  of  several  that  show  how  to 
do  co-operative  merchandising. 

• 

Last  week  we  showed  a  new  conception  of  an 
outdoor  steam  station.  This  week  we  have 
66-kv.  generators  proposed  as  practical. 
Europe  is  leading  in  the  use  of  high-voltage 
generation  and  is  also  planning  oil-clad 
switchgear  for  1  32  kv. 

• 

Many  requests  have  been  received  for  the 
article  by  Mr.  Taylor  discussing  Diesel  com¬ 
petition.  We  have  a  new  Diesel  governor 
introduced  in  this  issue  that  should  aid  Diesel 
operation.  The  Diesel  engine  is  a  prime 
mover  to  be  used  in  its  economic  place  and 
it  is  being  improved  constantly — but  so  is 
the  steam  plant. 

• 

Convention  season  is  approaching  and 
Washington  is  affording  ample  topics  for 
convention  programs.  We  believe  their  dis¬ 
cussions  will  be  more  competent  and  relevant 
than  many  discussions  held  in  Congress. 
National  affairs  deserve  and  need  treatment 
at  conventions  of  business  men. 

• 

The  Century  of  Progress  will  be  host  to  more 
then  a  thousand  conventions — a  dream  city 
filled  with  color.  Having  been  there,  we 
bel  ieve  every  visitor  will  be  interested  and 
pleased  and  we  think  the  conventions  have 
an  unusual  opportunity  to  unite  business  with 
unusual  pleasure. 


Modem  SS,000-k«.  Dietel  Station  Vernon,  Calif. 
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LIGHT  WEIGHT 


Western  Red  Cedar  is  the  lightest  of  high-tension  transmission 
pole  woods.  # 

Its  light  weight  means  economy  and  it  cuts  construction  costs 
from  start  to  finish. 

Western  Red  Cedar  poles  mean — 

Lower  freight  charges  per  pole 
More  poles  per  car  or  truck  load 

Less  labor  required  for 
erection 

More  poles  set  per 

crew  per  day.  .  ^  4  a  » 

Lower  cost  of  con- 

struction.  .  M: 


Their  pronounced  ta¬ 
per,  together  with  the 
added  weight  of  butt- 
treatment,  practically 
eliminates  realignment 
They  are  not  top  heavy. 

The  light  weight,  long  life,  adapta¬ 
bility,  strength  and  stability  of 
Western  Red  Cedar  poles  effect 
a  saving  in  construction  and  main¬ 
tenance  costs  whether  in  the  most 
difficult  mountain  location  or  in  the 
easiest  right-of-way. 


B.  J.  Camey  &  Co. 
Minneapolis,  Minn. 

National  Pole  & 
Treating  Co. 
Minneapolis,  Minn. 

Page  &  Hill  Co. 
Minneapolis,  Minn. 

T.  M.  Partridge 
Lumber  Co. 
Minneapolis,  Minn. 

Schacler-Hitchcock  Co, 
Sandpoint,  Idaho 

Valentine  Clark  Corp. 
St.  Paul,  Minn. 


costs 


Cedar  Pole  Diohion 
Weyerhaeuser  Sales  Co 
St.  Paul,  Minn. 


WESTERN 


CEDAR  POLES 
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# 

Table  I — Data  on  Output  and 


in 


Public  utility,  lishtins,  power  and  electric  railway  < 


Line 

No. 


(I) 


6 

7 

8 
9 

10 


It 

12 

13 

14 

15 


16 

17 

18 

19 

20 


21 

22 

23 

24 

25 


26 

27 

28 

29 

30 


31 

32 

33 

34 

35 


36 

37 

3a 

39 

40 


41 

42 

43 

44 

45 


46 

47 

48 

49 

50 


51 

52 

53 

54 

55 


56 

57 


Company  or  System* 


(2) 


i  Niagara  Hudson  Power  Corporation  System  (C). 

The  New  York  Edison  System  (H) . 

Pacific  Gas  &  Electric  Company . 

Commonwealth  Edison  Company . 

Philadelphia  Electric  Company  System . 


Southern  California  Edison  Company  Ltd . 

Public  Service  Electric  &  Gas  Company  (N.  J.) . 

New  England  Power  Association  System . 

The  Detroit  Edison  Company . 

The  North  American  Co.  Sys.  (Mo.-Ill.  and  Iowa  Group).. 


1932 


Rank 


in 

1932 


(3) 


Duke  Power  Company . . 

The  West  Penn  Electric  Company  Subsidiaries. 

Alabama  Power  Company . 

The  Ohio  Power  Company . 

Pennsylvania  Power  &  Light  Company . 


Public  Service  Company  of  Northern  Illinois. . . 

Super-Power  Company  of  Illinois. . 

The  Cleveland  Electric  Illuminating  Company. 

Duquesne  Light  Company . 

Georgia  Power  Company . 


Appalachian  Electric  Power  Company  (E) . 

Columbia  Gas  &  Electric  Corporation  System . 

The  Edison  Electric  Illuminating  Company  of  Boston . 

Northern  States  Power  Company  (Del.)  Subsidiaries . 

The  North  American  Co.  System  (Wis.,  Michigan  Group). 


Chicago  District  Electric  Generating  Corporation . 

Pennsylvania  Wtr.&  Pwr.  Co.  and  Safe  Harbor  Wtr.Pwr.  Corp.(/) 

Consumers  Power  Company . . . 

Consolidated  Gas  Electric  Light  &  Power  Co.  of  Baltimore.  .. 
Puget  Sound  Power  &  Light  Company . 


6 

7 

8 
9 

10 


11 

12 

13 

14 

15 


16 

17 

18 

19 

20 


21 

22 

23 

24 

25 


26 


Carolina  Power  &  Light  Company . . . 

City  of  Los  Angeles,  Bureau  of  Power  &  Light . 

Ohio  Edison  Company . 

Assoc.  Gas  6c  Elec.  System  (Eastern  Pa.  &  N.  J.  Group)  (c) 
The  Washington  W'ater  Power  Company . 


Kansas  City  Power  6c  Light  Company . 

The  Montana  Power  Company . 

Louisiana  Power  6c  Light  Company. . . . . . 

The  North  American  Co.  System  (District  of  Columbia  Group) 
The  Tennessee  Electric  Power  Company . 


The  Connecticut  Electric  Service  Company  System. 

Public  Service  Company  of  Indiana*  (L) . 

Portland  General  Electric  Company . 

Virginia  Electric  6c  Power  Company . . . 

Hctch  Hetchy  Water  Supply  (San  Francisco) . 


Utah  Power  6c  Light  Company . 

The  California  Oregon  Power  Company. .  . .  . 
Illinois  Power  6c  Light  Corporation  (Illinois). 

Texas  Electric  Service  Company . 

Houston  Lighting  6c  Power  Company . 


Texas  Power  6c  Light  Company. . 

Western  Massachusetts  Companies  System . 

Oklahoma  Gas  6c  Electric  Company . 

N.  Y.  State  Elec.  6c  Gas  Corp.  Group  (Assoc.  G.  6c  E.  System) 
Louisville  Gas  6c  Electric  Company  (Del.)  Subsidiaries . 


Indiana  6c  Michigan  Electric  Company.  •  •  •  . 

Assoc.  (>as  6c  Elec.  System  (South  Carolina  (iroup)  (A). 


System 
Peak  Load 
(3()-Minute) 
Inch  Purchased 
Energy 
Kw. 

(See  Note  a) 
(4) 


(o) 


(o) 


(o) 


(o) 


(o) 


923,368 

1,189,400 

728,900 

855,000 


516,500 

456,100 

467.300 

420.300 
329,506 


405,400 

260,971 

389,120 

289,250 

281,600 


173,470 

237,600 

283,900 

245,000 

275,660 


207.680 

249,900 

265,563 

204,461 

231,969 


Peak  Load 
on 

Generator 
Stations 
(30-Minute) 
Kw. 


iS> 

ee  Note  a) 

(5) 

io) 

796,400 

1,189,400 

mm 

io) 

[H 

(J) 

[H 

(o) 


190,848 


27 

io) 

io) 

222,100 

28 

237,343 

197,592 

29 

io) 

io) 

119,900 

30 

177,255 

148,763 

31 

io) 

io) 

178,750 

32 

94,500 

33 

io) 

■  El 

io) 

134,700 

34 

io) 

■  C  1 

io) 

125,590 

35 

128,135 

128,135 

36 

37 

119,700 

38 

112,988 

103,000 

39 

■r  '  rl'  '1 

137,000 

40 

■litfel 

106,260 

41 

io) 

114,425 

42 

■  IFfT  ‘  '■ 

43 

io) 

■fiiX  (9 

io) 

126,000 

44 

97,500 

45 

83,600 

46 

47 

81,795 

48 

49 

io) 

83,622 

io) 

82,152 

50 

io) 

io) 

51 

io) 

■mfiii 

io) 

82,630 

52 

53 

83,152 

54 

55 

io) 

io) 

56 

57 

io) 

■ITiHitM 

mmiM 

io) 

mi 

245,000 

268,170 


166,130 

’213,666 


190,848 


Output 
for  Year 
(Including 
Purchased 
Energy) 
Kw.-Hr. 


(6) 


5,378,434,187 

4,981,200,000 

4,004,245,763 

3,686,443,000 

2,860,721,532 


2,856,602,851 

2,037,604,869 

2,032,576,325 

1,851,223,900 

1,650,408,229 


1,649,582,952 

1,457,715,339 

1,406,939,956 

1,399,680,283 

1,382,587,998 


1,331,986,990 

1,232,552,866 

1,201,175,042 

1,176,868,998 

1,163,107,611 


1,135,486,426 

1,072,227,180 

1,048,824,142 

974,484,310 

971,760,512 


940,504,000 

933,430,500 

894,759,956 

843,522,718 

824,481,187 


814,270,505 

722,331,128 

693,551,026 

664,678,386 

647,596,251 


615,730,828 

613,026,278 

551,155,000 

542,527,569 

536,913,727 


536,775,777 

533,569,196 

514,789,600 

507,496,464 

507,323,840 


493,678,000 

471,471,767 

458,872,819 

457,534,000 

435,971,000 


435,440,000 

433,146,000 

430,351,857 

412,760,797 

410,323,910 


Average 
Load 
in  Kw. 


(7) 


408,462,952 

397,764,719 


613,000 

567,500 

456,000 

420,000 

325,800 


System 
Peak  Load 
(30-Minute) 
Inch  Purchased 
Energy 
Kw. 

(See  Note  a) 

(8) 


325,000 

232,000 

231,500 

210,800 

188,000 


187,900 
1 66,000 
160,200 
159,500 
157,400 


151,700. 

140,400 

136,900 

134,000 

132,500 


129,300 

123,100 

119,400 

111,000 

110,700 


107,200 

106,400 

101,800 

96,000 

93,800 


92.700 
82,200 
79,000 
75,600 

73.700 


70.100 
69,800 
62,700 
61,750 

61.100 


61,100 

60,800 

58,600 

57,750 

57,700 


56,200 

53,700 

52,260 

51,550 

49,600 


49,550 

49,300 

49,000 

47,000 

45,700 


46,600 

45,250 


(i) 


(o) 


(o) 

(o) 


io) 


(o) 

(o) 


(o) 


(o) 

(o) 


(o) 


(o) 


(o) 

(o) 


(o) 


(o) 


998,876 

1,240,000 

855.500 

902.500 


558,200 

462.700 
484,000 

477.700 
384,324 


412,000 

306,845 

402,810 

242,000 

291,600 


191,661 

236,700 

309,556 

289,000 

270,000 


231,730 

266,540 

281,787 

227,971 

261,322 


191,232 

126.500 
242,700 

181.500 
185,630 


217,000 

169,000 


151,870 

152,420 


131,000 
145,700 
112,091 
1 30,000 
165,000 


115,241 
72,588 
1 30,900 
107,600 
83,600 


119,390 

92,425 

99,000 

86,190 

96,210 


105,225 

86,100 

99,494 

89,500 


Peak 


Gen 

Sta 

(30-\ 

K 

(See  1 


( 


io) 


(J) 


(o) 

io) 


io) 


io) 

io) 


io) 


io) 

io) 


io) 


io) 


io) 


126,160 

123,900 


\io) 
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I  Peak  Load  of  Largest  Generating  and  Distributing 
I  North  America,  1926 — 1932 

ay  systems  in  the  United  States,  Canada  and  Mexico  having  output  in  excess  of  100,000,000  kw.-hr.  during  1932  or  earlier  year 


Peak  Load 

Output 

System 

System 

on 

for  Year 

Peak  Load 

Peak  Load 

Generator 

(Including 

Average 

(Instan¬ 

(Over 

Stations 

Purchased 

Load 

taneous) 

30-Minute 

30-Minute) 

Energy) 

in  Kw. 

Kw. 

Period) 

Kw. 

Kw.-Hr. 

(See  Note  a) 

Kw. 

See  Note  a) 

(9) 

(10) 

(11) 

(12) 

(See  Note  a) 
(13) 

830,218 

1,240,000 

'616,556’ 

668,000 

554,900 

366,500 


322,000 


326,000 

231,200 

195,545 

231,800 

’2’8'9,666 


234,000 

'2’3r,2i6' 


191,232 

126,500 

r6'2’,566 


171,300 

84,700 

V5V,876’ 

152,420 


145,700 
96,151 
1 30,000 


40,775 

130,400 


100,500 

81,760 


5,911,409,390 

5,138,200,000 

4,558,552,038 

4,226,257,000 

3,032,323,879 

3,061,836,977 

2.170.512.600 
1,987,327,572 

2.170.254.600 
1,868,194,832 

1,768,184,411 

1,693,855,089 

1,860,805,943 

1,456,252,361 

1,483,177,247 

1,361,938,056 

1,253,830,208 

1,316,116,027 

1,364,318,513 

1,319,011,309 

1,276,642,108 

1,162,409,020 

1,048,605.842 

1,064,002,895 

1,125,840,103 

1,009,506,000 

506,218,600 

1,016,384,395 

884,250,577 

911,955,295 

731,648,290 

759,028,656 

849,713,467 

706,351,308 

784,134,417 

629,935,369 

937,014,000 

612,119,000 

519,295,192 

762,528,751 

552,059,756 

320,594,122 

603,182,100 

534,628,983 

309,450,010 

650,549,000 

465,156,805 

506,145,010 

521,669,355 

524,913,000 

445,325,000 

443,000,000 

489,174,640 

430,009,374 

450,407,520 

491,439,695 

425,907,556 


1,091,910 

1,226,000 

853,300 

969,800 

670,000 


115,200 

57,800 

116,000 

100,900 

104,100 


200,000 

132,000 

254,731 


190,500 

171,300 


198,324 

127,900 

248,000 

188,200 

192,623 

188,000 

170,000 


Output 
for  Year 
(Including 
Purchased 
Energy) 
Kw.-Hr. 


6,892,316,698 

4,983,500,000 

4,546,499,302 

4,582,510,000 

3,091,233,131 

3,168,973,397 

2,173,944,354 

1,590,215,715 

2,384,528,500 

1,954,460,032 

1,762,798,306 

1,875,470,490 

1,707,945,749 

1,479,180,000 

1,443,264,200 

1,361,763,671 

729,805,500 

1,370,467,732 

1,510,950,299 

1,364,739,226 

1,613,396,000 

1,161,459,375 

1,073,796,288 

1,024,205,047 

1,243,228,676 

1,039,422,000 

527,694,000 

1,072,090,387 

933,093,920 

980,325,415 

564,056,174 

759,852,996 

980,578,309 

725,194,632 

850,025,000 

647,940,872 

1,293,449,000 

596,413,000 

488,533,981 

783,433,211 

568,625,609 


Average 
Load 
in  Kw. 


System 
Peak  Load 
(Instan¬ 
taneous) 
Kw. 

(See  Note  a) 


1,148,600 

1,225,000 

513,800 

1,028,500 

740,000 


155.300 
83,250 

156.300 
172,480 
155,800 

184,100 

132.300 

122.500 

116.900 

141.900 

118.500 
60,240 

122.500 

106.500 

111.900 


73,960 

147,600 

68,000 

55,800 

89,500 


571,000 

536,600 

406,300 


System 
Peak  Load 
(Over 
30-Minute 
Period) 
Kw. 

(See  Note  a) 

(17) 


1,209,000 

‘ijobb'.ioo’ 

:)  713,000 


517,225 

395,000 

547,600 


432,000 

362,787 

376,400 

285,866’ 


Output 
for  Year 
(Including 
Purchased 
Energy) 
Kw.-Hr. 


Peak  Load 
Over 

30-Minute 
eriod) 
Kw. 

(See  Note  a) 
(19) 


7,212,743,072  .... 
4,678,700,000 
2,717,874,472  (m) 
4,636,434,000 
3,029,885,631 

3,162,988,030  '(m) 
2,134,581,298  I 
1,703,536,819  ! 
2,654,901,300 
1,871,797,392  |(m) 

1,98U239,709  I 
1,938,955,818 
1,715,250,122  i 
1,544,252,000  (m) 
1,251,104,868  (m) 


190,123  1  1,246,330,283 


1,125,000  4.2 

484.600  I  2,5 
1,016,000  1  4.1 

561,400  2,2 

516,100  2,7 

471,000  '  1,8 
315,000  1.3 

507,700  i  2,4 
355,611  I  1,7 

422.600  I  1,8 
319,325  '  1,7 

338.600  1,5 

224,000  1,3 

253,000  1,1 

178,016  1,0 


315,870 


257,125 


265,000 

263,000 

275,501 


261,000 


284,359 

165,400 

134,000 

271,052 


1,447,193,594  i(m)  331,768 

1,573,445,327  |(m)  295,300 

1,146,516,743  j  223,700 

1,484,761,000  i(m)  230,000 

1,203,652,405  249,000 

1,041,388,668  (m)  252,777 

969,071,015  . 

1,311,738,004  (m)  262,860 


193,392 


163,900  (7)430,779,000 

129,600  610,962,200 

270,772  1,198,947,711 

186,000  910,934,486 

.  941,992,205 


162,000 


108,000 

161,000 


476,878,300  (m) 
722,998,796 


124,500  6 

230,000  1.1 

167,900  8 

169,219  8 

107,000  i  4 

152,000  I  6 


165,000 


139,400 


120,000 

165,000 


158,320 

172,735 

132,400 

229,800 

110,464 

118,000 

157,600 


735,612,022 

858,353,000 

645,165,032 

1,611,521,000 

511,225,000 

449,794,685 

819,723,857 


143,500 


120,300 


108,000 

145,300 


123,915  580,426,439 


589,240,400 

514,453,563 

493,888,420 

746,475,000 

476,173,234 

533,762,511 

568,018,000 

566,409,000 

440,721,000 

476,000,000 

643,486,718 

444,904,828 

348,598,452 

530,316,000 

178,976,937 


105,000 

83,400 


123,600 

101,800 

83,400 

142,505 


108,300 


102,780 

105,100 


603,423,300 

480,970,175 

464,339,110 

882,360,000  (m) 
410,083,711  .... 
542,629,220 
665,625,000  (m) 
510,247,000  (m) 


442,818,000 

494,805,982 

692,070,936 

377,746,958 

328,598,520 


128,500 

95,100 

82,400 

132,390 


105,000 

67,494 

82,600 


106,190 


538,734,000  (m) 
162.129.679  1 


Indiana  flc  Michigan  Electric  Company . I  56 

Assoc.  Gas  &  Elec.  System  (South  Carolina  Group)  (A) . |  57 


408,462,952 

397,764,719 
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Data  on  Output  and  Peak  Load  of  Largest  Genera 

in  North  America,  1926 — 1932 


Public  utility,  lighting,  power  and  electric  railway  systems  in  the  United  States,  Canada  and  Mexico  having  output  in  excess  of  100,0( 


J- 


>11  1  Peak  Load 

‘>ad  on 

ute)  Generator 

based  Stations 

y  (30-Minute) 

Kw. 

■e  a)  (See  Note  a) 

(5) 

Output 
for  Year 
(Including 
Purchased 
Energy) 
Kw.-Hr. 

(6) 

1 

L368  (o) 

796,400 

5,378,434,187 

9,400  1 

1,189,400 

4,981,200,000 

.S,900  .  . 

4,004,245,763  , 

),000  ' 

537,000 

3,686,443,000  i 

I 

626,000 

2,860,721,532  j 

6,500 

514,400 

2,856,602.851  i 

6,100 

373,850 

2,037,604,869 

7,300  ... 

2,032,576,325 

0,300  ..  . 

1,851,223,900 

9,506  ..  . 

1,650,408,229 

5,400 

334,300 

1,649,582,952 

0,971  |..  . 

1,457,715.339 

9,120  : 

343,400 

1,406,939,956  | 

9,250  ' 

289,250 

1,399,680,283  1 

1,600  (o) 

229,200 

1,382,587,998  1 

3,470  (;•) 

223,476 

1,331,986.990 

7,600  1 

223,000 

1,232,552,866  1 

; 3,900  i 

1,201,175,042  1 

(5,000 

245,000 

1,176,868.998  1 

'3,660  :(o) 

268,170 

1,163,107,611  1 

17.680 

166,130 

1,135,486.426 

>9,900  : . .  . 

1,072,227,180 

.5,563  1 

213,000 

1,048,824.142 

•4,461  1 ..  . 

974,484.310 

M,969  ! ..  . 

971,760,512 

>0,848  ! 

190,848 

940,504,000 

12.100  (o) 

222,100 

933,430,500 

(7,343  : 

197,592 

894,759,956 

^0,400  (o) 

119,900 

843,522.718 

77,255 

148,763 

824,481,187  j 

18,600  (o) 

178,750 

814,270,505  • 

.7,400 

94,500 

722,331,128  | 

.3,000  (o) 

134,700 

693,551,02b  ! 

B,8b0  io) 

125,590 

664,678,386  ' 

28,135 

128.135 

647,596,251 

28,200  ... 

615,730.828  , 

19,700 

119,700 

613,026.278  1 

12,988  1 

103,000 

551,155,000  i 

(7,000  i 

137,000 

542,527.569  ! 

45,740 

106.260 

536,913.727  j 

14.425  ..  . 

536,775,777 

16,980  ,... 

533,569.196 

(8,300  i(o) 

126,000 

514,789,600 

•  14,200  , 

97,500 

507,496,464 

■(3,600 

83,600 

507,323,840 

>3,710  : 

67,160 

493,678,000 

.44,700  ' 

81,795 

471,471,767 

49,000  .  .  . 

458,872,819 

■(3,622  '(o) 

’8’2.l5i 

452,534.000 

42,600  (o) 

79,500 

435,971,000 

)2.540  '(o) 

82.630 

435,440,000 

76,700  j..  . 

433,146,000 

4  3,152  L.  . 

430,351,857 

•4,300  i(o) 

38,000 

412.760,797 

410,323,910 

10.500 

87,620 

408.462,952 

System 
Peak  Load 
(Over 
30-Minute 
Period) 
Kw. 

(See  Note  a) 
(13) 


1,091,910 

1,226,000 

853,300 

969,800 

670,000 


Output 
for  Year 
(Including 
Purchased 
Energy) 


6,892,316,698 

4,983,500,000 

4,546,499,302 

4,582,510,000 

3,091,233,131 


3,168,973,397 

2,173,944,354 

1,590,215,715 

2,384,528,500 

1,954,460,032 


1,762,798,306 

1,875,470,490 

1,707,945,749 

1,479,180,000 

1,443,264,200 


1,361,763,671 

729,805,500 

1,370,467,732 

1,510,950,299 

1,364,739,226 


1,613,396,000 

1,161,459,375 

1,073,796,288 

1,024,205,047 

1,243,228,676 


1,039,422,000 

527,694,000 

1,072,090,387 

933,093,920 

980,325,415 


564,056,174 

759,852,996 

980,578,309 

725,194,632 

850,025,000 


647,940,872 

1,293,449,000 

596,413,000 

488,533,981 

783,433,211 


568,625,609 


589,240,400 

514,453,563 

493,888,420 


746,475,000 
476,173,234 
533,762,51  1 
568,018,000 
566,409,000 


440,721,000 

476,000,000 

643,486,718 

444,904,828 

348,598,452 


Average 
Load 
in  Kw. 


786,600 

568,800 

519,000 

523,100 

352,900 


361,000 

248,000 

181,500 

272,000 

223,000 


201,000 

214,000 

195,000 

168,900 

164,750 


155.300 
83,250 

156.300 
172,480 
155,800 


184,100 

132,300 

122,500 

116.900 

141.900 


118.500 
60,240 

122.500 

106.500 
111,900 


64,400 

86,600 

112,000 

82,750 

97,000 


73,960 

147,600 

68,000 

55,800 

89,500 


530,316,000 

178.976.937 


123,900  425,907,556 


JO.  lUU  I 

48,600  1 


IZU,»6U 

68,000 


178,976,937 


106,190  . 


538,734,000 

162.129.679 


ating  and  Distributing  Systems 


0,000/000  kw.-hr.  durins  1932  or  earlier  year 


System 
Peak  Load 
(Instan¬ 
taneous) 
Kw. 

(See  Note  a) 


1,U8,600 

1,225,000 

513,800 

1,028,500 

740,000 


536,600 

406,300 


432,000 


276,000 


System 
Peak  Load 
(Over 
30-Minute 
Period) 
Kw. 

(See  Note  a) 
(17) 


1,209,000 

i,‘o()b',266’ 

713,000 


517,225 

395,000 

547,600 


432,000 

362,787 

376,400 


285,800 

190,123 


Output 
for  Year 
(Including 
Purchased 
Energy) 
Kw.-Hr. 


7,212,743,072 

4,678,700,000 

2,717,874,472 

4,636,434,000 

3,029,885,631 


2,134,581,298 

1,703,536,819 

2,654,901,300 


1,981.239,709 

1,938,955,818 

1,715,250,122 


1,246,330,283 


265,000 

263,000 

275,501 


261,000 


284,359 

165,400 

134,000 

271,052 


1,146,516,743 

1,484,761,000 

1,203,652,405 

1,041,388,668 

969,071,015 


163,900  (7)430,779,000 


193,392 


129,600 

270,772 

186,000 


162,000 

Y65.666’ 


108,000 

161,000 


610,962,200 

1,198,947,711 

910,934,486 


722,998,796 


139,400 


120,000 

165,000 


1 58,320 
172,735 

132,400 

229,800 

110,464 

118,000 

157,600 


735.612,022 

858,353,000 

645,165,032 

1,611,521,000 

511,225,000 

449,794,685 

819,723,857 


123,915  580,426,439 


105,000 

83,400 


123,600 

101,800 

83,400 

142,505 

Vo8,366' 

"96,20 Y 

102,780 

105,100 


603,423,300 

480,970,175 

464,339,110 


410,083,711 

542,629,220 


442,818,000 

494,805,982 

692,070,936 

377,746,958 

328,598,520 


162,129.679 


1928  1 

System 

Output 

Peak  Load 

for  Year 

(Over 

(Including 

30-Minute 

Purchased 

Period) 

Energy) 

Kw. 

Kw.-Hr. 

(See  Note  a) 

(19) 

(20) 

1,125,000 

4,210,700,000 

(m) 

484,600 

2,545,713,564 

1,016,000 

4,174,661,000 

561,400 

2,266,856,345 

(m) 

516,100 

2,762,459,843 

471,000 

1,879,024,063 

315,000 

1,384,834,239  ( 

507,700 

2,438,304,900 

(m) 

355,611 

1,719,825,708 

422,600 

1,847,072,621  ( 

319,325 

1,764,742,160  ( 

338,600 

1,586,177,553  ( 

(m) 

224,000 

1,305,004,000 

(m) 

253,000 

1,176,653,000 

178,016 

1,047,466,830  ( 

(m) 

331,768 

1,282,476,855 

(m) 

295,300 

1,434,185,024 

223,700 

909,962,847 

(m) 

230,000 

1,270,328,000 

249,000 

1,052,549,327 

(m) 

252,777 

857,209,496 

908,760,906 

(m) 

262,860 

1,148,886,380 

124,500 

655,035,700 

230,000 

1,102,278,322 

167,900 

825,430,643 

(m) 

169,219 

877,953,546 

(m) 

107,000 

430,427,600 

152,000 

639,415,709 

143,500 

645.621,149 

746,709,000 

120,300 

584,714,544 

1,583,985,000 

390,533,000 

108,000 

413,992,663 

145,300 

730,061,103 

445,804,848 

128,500 

549,922,100 

95,100 

440,886,606 

82,400 

528,895,495 

(m) 

132,390 

830,862,000 

441,845,615 

105,000 

491,171,956 

(m) 

67,494 

381,404,000 

(m) 

82,600 

436,633,000 

374,563,000 

567,869,411 

... 

285,767,900 

Km) 

91,560 

454,600,000 

54,800 

148.932.217 

System 
Peak  Load 
(Instan¬ 
taneous) 
Kw. 

(See  Note  a) 


Output 
for  Year 
(Including 
Purchased 
Energy) 
Kw.-Hr. 


Peak  Load 
(Instan¬ 
taneous) 
Kw. 

(See  Note  a) 


Output 
for  Year 
Kw.-Hr. 


784,077 

439,568 

952,000 

455,000 

448,900 

435.500 
243,650 

447.500 
319,599 

398,300 

332,405 

248,280 

211,000 

203,002 


2,877,090,621 

2,322,015,035 

3,778,380,000 

1,860,613,091 

2,42 1',3  5  7,098 
1,701,886,359 
1,104,515,942 
2,142,549,100 
1,449,881,883 

1,745,776,428 

1,727,565,353 

1,759,143,119 

1,131,133,000 

908,579,200 


731,964 

406,970 

897,000 

444,000 

422,700 

415,000 

179,200 

439,000 

278,121 

337,040 

313,040 


2,554,025,704 
2,157,886,980 
3,482,632,000 
1,749,016,316 

2,227,879,772 

1,560,801,782 

716,087,950 

2,025,063,700 

1,337,733,243 

1,433,759,975 

1,514,609,984 


202,000 

194,402 


1,109,315,094 

858,001,300 


154,044  884,762,116  (n,G)  139,809  720,018,554 


293,731 

276,900 

185,000 

216,000 

213,000 

224,508 


229,314 


1,138,838,831 

1,328,526,578 

697,306,888 

1,095,378,000 

936,704,222 

748,502,053 

839,375,628 

1,026,886,645 


287,119 

284,260 


1,118,294,193 

1,332,033,978 


205,000  975,664,102 


190,276 

181,677 

210,420 


673,760,354 

805,380,692 

959,430,412 


127,000 

225,919 

165,000 

158,453 

101,000 

133,300 


634,248,100 
930,285,847 
786,877,691  (o) 
787,258,688 

426,426,000 

584,279,702 


120,000 

118,113 

162,500 

135,665 

95,000 

121,700 


631,681,400 

809,134,896 

802,768,634 

708,450,887 

426,399,670 

521,136,258 


140,000 

128,120 

120,806 

191,100 


101,000 

137,800 


782,173,960 
633,019,740 

488,156,281 
1,366,997,834 
250,542,000 
383,128,587 
651,397,468 

354,047,654  (o) 


150,000 

103,783 

73,200 

188,400 

34,000 

91,500 

136,800 


937,689,159 

571,833,994 

365,170,871 

1,379,194,095 

122,937,000 

350,024,224 

653,812,207 

286,218,156 


120,900 

88,200 


495,663,700 
409,680,096  (n) 


121,300 

82,300 


476,272,500 

377,662,174 


118,678 


784,402,000 

374,724,290 


120,270 

67,040 


801,444,000 

293,010,721 


241,723,000 

362,094,000 

355,707,000 

’399,’543',4i2' 

’  234,238, 

390,808,000 


263,299,360 

339,468,000 

’267,140,926’ 

’2’2’2’,’3’l’o’,2S5’ 

318,395,010 


106,190 

55.000 


53.200 


90,110 


91,490 


56 


46 

47 

48 

49 

50 

31 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121  I 

122  I 

123 

124 

1 

126 

127 

128 

129 

130 


Utah  Power  &  Light  Company . 

The  California  Oregon  Power  Company. .  . .  . 
Illinois  Power  &  Light  Corporation  (Illinois). 

Texas  Electric  Service  Company . 

Houston  Lighting  &  Power  Company . 


Texas  Power  &  Light  Company. . 

Western  Massachusetts  Companies  System . 

Oklahoma  Gas  &  Electric  Company . 

N.  Y.  State  Elec.  Sc  Gas  Corp.  Group  (Assoc.  G.  &  E.  System) 
Louisville  Gas  &  Electric  Company  (Del.)  Subsidiaries . 


Indiana  fit  Michigan  Electric  Company.. . 

Assoc.  Gas  fit  Elec.  System  (South  Carolina  Group)  (A). 

Ohio  Public  Service  Company . 

Idaho  Power  Company . . 

Toledo  Edison  Company . 


Northern  Indiana  Public  Service  Company . 

Assoc.  Gas  fit  Elec.  System  (West.  Penna.  Group  )  (i). 

Central  Maine  Power  Company  System . 

Westchester  Lighting  Company . ^ . 

Los  Angeles  Gas  fit  Electric  Corporation . 


Rochester  Gas  k  Elec.  Corp.  Group  (Assoc.  G.  fit  E.  System). 

Minnesota  Power  fit  Light  Company . 

City  of  Seattle,  Dept,  of  Lighting . 

Montaup  Electric  Company . . . 

Central  Hudson  Gas  fit  Electric  Corporation . 


Central  Illinois  Public  Service  Company . 

The  Yonkers  Electric  Light  fit  Power  Company. 

Nebraska  Power  Company . 

Indianapolis  Power  fit  Light  Company . 

Arkansas  Power  fit  Light  Company . 


New  Orleans  Public  Service  Inc . . 

The  Nevada-California  Electric  Corporation  System  (B). 

Public  Service  Company  of  Colorado . 

U.  S.  Government  (Muscle  Shoals) . 

Northwestern  Electric  Company . 


The  Hartford  Electric  Light  Company . 

Wisconsin  Power  fit  Light  Company. . 

The  Columbus  Railway,  Power  fit  Light  Company. 

I  Long  Island  Lighting  Company  System . 

Kentucky  Utilities  Company . . . 


The  United  Illuminating  Company. 

The  Scranton  Electric  Company - 

Kansas  Gas  fit  Electric  Company..  . 

Gulf  States  Utilities  Company . 

Central  Power  fit  Light  Company. . 


City  of  Tacoma,  Dept,  of  Public  Utilities. 

Virginia  Public  Service  Company . 

Penn  Central  Light  fit  Power  Company... 

Dallas  Power  fit  Light  Company . 

Illinois  Electric  Power  Company . 


Pacific  Power  fit  Light  Company . 

Jersey  Central  Power  fit  Light  Company. 

Birmingham  Electric  Company . 

Florida  Power  fit  Light  Company . 

Southwestern  Gas  fit  Electric  Company.. 


Atlantic  City  Electric  Company . . 

Salt  River  Valley  Water  Users’  Association.  . 
City  of  Detroit,  Public  Lighting  Commission. 

Public  Service  Company  of  Oklahoma . 

West  Texas  Utilities  Company . 


Public  Service  Company  of  New  Hampshire . 

San  Diego  Consolidated  Gas  fit  Electric  Company. 

Blackstone  Valley  Gas  fit  Electric  Company . 

Des  Moines  Electric  Light  Company . 

San  Antonio  Public  Service  Company . 


Memphis  Power  fit  Light  Company.  ..  .  . . 

City  of  Cleveland,  Dept,  of  Public  Utilities. . .  . .  . .  . .  . 
Wisconsin  Public  Service  Corporation  and  Subsidiary. 

Empire  District  Electric  Company . 

New  Bedford  Gas  fit  Edison  Light  Company . 


Sioux  City  Gas  fit  Electric  Co.,  Iowa  Pub.  Serv.  Co.  System 

The  Kansas  Power  fit  Light  Company . 

Cumberland  County  Power  fit  Light  Company . 

The  Connecticut  Power  Company . . 

Interstate  Power  Company  (Del.)  and  Subsidiaries . 


Pennsylvania  Power  Company . 

Mississippi  Power  fit  Light  Company... 

Central  Illinois  Light  Company . 

Northern  Indiana  Power  Company •(![.). 
Tampa  Electric  Company . 


Indiana  General  Service  Company . 

Iowa  Electric  Light  fit  Power  Company* . 

Luzerne  County  Gas  fit  Electric  Corporation. 

Indiana  Service  Corporation . 

Delaware  Power  fit  Light  Company . 


131  I  Staten  Island  Edison  Corporation . 

132  I  Moline-Rock  Island  Manufacturing  Company . 

133  I  The  United  Power  fit  Light  Corporation  (of  Kansas). 

134  g  Ohio  Electric  Power  Company  Group . 

135  f  Western  United  Gas  fit  Electric  Company . 


46 

103,710 

67,160 

47 

84,700 

81,795 

48 

99,000 

49 

(o)  83,622 

(o)  82,152 

50 

(o)  82,600 

51 

(o)  102,540 

(o)  82,630 

52 

76,700 

53 

83,152 

54 

(o)  74,500 

55 

56 

110,500 

87,620 

57 

*  *1 

58 

59 

(o)  74,916 

60 

61 

62 

63 

64 

65 

104,700 

66 

(o)  68,378 

(o)  60,241 

67 

(o)  70,735 

68 

87,500 

69 

91,600 

70 

82,200 

ill 

71 

86,000 

72 

16,995 

73 

(o)  63,400 

74 

. 

75 

63,000 

76 

77 

78 

(o)  66,562 

. 

79 

80 

(o)  55,150 

81 

R!S| 

82 

filn 

83 

84 

85 

86 

. 

. 

87 

||||||||Cnl7iira 

88 

89 

44,958 

90 

33,095 

91 

92 

in 

93 

. 

94 

95 

(o)  47,820 

(o)  47,820 

96 

57,705 

15,850 

97 

98 

41,196 

. 

99 

100 

101 

102 

103 

lii| 

104 

llil 

105 

47,660 

106 

(o)  47,705 

(o)  46,705 

107 

1 11 

108 

(o)  47,628 

109 

no 

42,300 

1 11 

III 

40,500 

112 

36,500 

nu 

(o)  44,600 

[n^^Vi}fTin 

114 

(o)  33,100 

ua 

(o)  44,200 

116 

34,428 

25,858 

117 

III 

118 

39,100 

ill 

119 

i  1  il 

120 

. 

121 

122 

30,372 

123 

(o)  32,791 

124 

125 

28,200 

126 

127 

31,225 

31,225 

128 

129 

130 

131 

m^^KnEnil 

132 

Wiii'fl 

133 

134 

. 

135 

493,678,000 

1  ]■ 

119,390 

471,471,767 

111 

92,425 

458,877,819 

'jl 

99,000 

457,534,000 

?  il 

(o) 

86,190 

io) 

435,971,000 

49,600 

(o) 

96,210 

io) 

435,440,000 

49,550 

(o) 

105,225 

io) 

433,146,000 

49,300 

86,100 

430,351,857 

49,000 

99,494 

412,760,797 

47,000 

(o) 

89,500 

io) 

410,323,910 

45,700 

408,462,952 

46,600 

126,160 

397,764,719 

45,250 

io) 

123,900 

io) 

395,239,555 

45,000 

(o) 

103,200 

io) 

391,999,391 

44,650 

(o) 

68,857 

io) 

389,779,858 

44,350 

(o) 

107,030 

io) 

373,324,371 

42,500 

76,650 

370,582,826 

42,150 

io) 

84,300 

io) 

361,974,791 

41,200 

(o) 

88,070 

360,023,800 

41,000 

58,328 

340,886,410 

38,800 

115,900 

336,846,546 

38,350 

io) 

72,727 

io) 

336,451,669 

38,300 

(o) 

86,870 

io) 

334,605,000 

38,100 

90,000 

333,403,000 

37,960 

89,800 

324,958,106 

37,000 

53,500 

320,293,529 

36,460 

83,000 

318,059,700 

36,220 

w 

17,271 

313,610,700 

35,680 

io) 

70,600 

io) 

302,836,096 

34,500 

76,500 

301,055,000 

34,280 

62,500 

297,521,000 

33,900 

74,000 

295,604,426 

33,620 

48,900 

293,178,934 

33,400 

io) 

71,783 

io) 

286,638,000 

32,650 

161,634 

284,388,516 

32,400 

io) 

54,440 

io) 

281,846,464 

32,060 

io) 

80,000 

io) 

271,008,229 

30,860 

66,380 

261,830,100 

29,800 

io) 

61,000 

io) 

258,926,233 

29,500 

70,500 

251,322,584 

28,600 

56,000 

250,832,000 

28,590 

242;866;592 

271650 

51,400 

235,850,500 

26,860 

50,600 

223,004,239 

25,400 

47,810 

220,637,696 

25,140 

43,025 

219,414,450 

24,970 

55,000 

219,240,422 

24,930 

53,115 

212,223,069 

24,180 

209,154,642 

23,800 

io) 

52,300 

io) 

203,869,548 

23,200 

49,500 

199,201,401 

22,680 

41,250 

198,850,022 

22,650 

58,000 

198,282,094 

22,580 

48,363 

197,622,270 

22,500 

65,260 

194,055,928 

22,080 

192,354,557 

21,920 

52,900 

191,951,640 

21,860 

190,060,990 

21,630 

186,934,051 

21,280 

42,500 

186,102,888 

21,200 

42,915 

184,063,033 

20,980 

io) 

43,700 

io) 

182,035,810 

20,730 

48,300 

179,572,365 

20,450 

io) 

46,187 

io) 

177,656,470 

20,230 

42,000 

172,707,153 

19,670 

41,700 

172,532,740 

19,650 

io) 

44,700 

io) 

165,392,410 

18,850 

37,000 

161,601,100 

18,410 

io) 

44,600 

155,431,973 

17,710 

io) 

37,100 

io) 

153,982,440 

17,530 

io) 

51,200 

io) 

153,647,061 

17,500 

39,311 

147,425,196 

16,790 

29,650 

142,240,346 

16,200 

39,815 

139,285,039 

15,870  1 

43,452 

137,742,749 

15,690 

40,403 

132,689,604 

15,110 

39,000 

132.226.989 

15,070 

32,074 

131,320,248 

14,970 

35,000 

130,816,594 

14,910 

90,750 

127,731,492 

14,540 

27,840 

126,841,303 

14,450 

29,640 

125,997,054 

14,350 

32,000 

124,824,746 

14,220 

io) 

25,130 

io) 

123,467,451 

14,070 

35,739 

119,849,982 

13,660 

28,119 

116,497,340 

13,280 

io) 

31,700 

io) 

116,424,946 

13,270 

33,590 

114,104,546 

13,000 

26,000 

1 10,185,257 

12,540  1 

I09;398;945 

12,460 

53.200 
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650,549,000 

465,156,805 

506,145,010 

521,669,355 

524,913,000 

445,325,000 

443,000,000 

489,174,640 

430,009,374 

450,407,520 

491,439.695 

425,907,556 

455,840,667 

450,864,575 

452,178,712 

423,230,408 

411,565,334 

440,667,827 

357,430,320 

429,006,384 

366,281,440 

391,586,638 

353.764.500 
435,364,000 
221,840,852 

342,162,436 

317,666,263 

345.568.500 
344,025,888 
304,690,000 

341,034,400 

275,500,157 

318,427,572 

345,603,400 

287,290,707 

368.970.842 
284,597.748 
270,864,584 
244,156,063 

249.540.548 

278,062,000 

263,811,192 

251,304,100 

266.182.789 
249,425,222 

253,913,000 

220,893,275 

234,162,059 

220,291,750 

272,384,736 

230,487,553 

192,586,692 

252.222.842 
208,124,600 
196,644,219 

213,819,894 

292,324,270 

217,010,380 

200,698,570 

203.968.162 

181.949.548 
198,800,090 
192,089,421 
185,041,631 
199,783,901 

189.341.440 
179,870,560 
185,877,236 

178.540.162 
190,585,830 

171,071,489 

143,502,741 

149,093,897 

132,960,016 

141,315,424 

178,076,358 

146,433,090 

151,421,136 

448,574,681 

143,522,953 

147.896.790 
134,821,422 

123.216.441 
157,710,391 
136,633,985 

128,454,330 

130,452,095 

127,308,532 


26.300  , 
22.000 
28,800 

23.750 

22.400 

24.400 

33.400 

24.750 
22,900  I 

23.300 


■ 

135,405 

83,540 

102,050 

59,500  1 

73,933 

71,780 

59,900 

107,235 

103,900 

50,800 

101,000 

98,405 

50,500 

93,100 

93,100 

55,800 

117,320 

114,500 

49,100 

51,400 

91,235 

56,100 

120,860 

48,600 

68,000 

65,100 

52,000 

118,300 

51.500 

70,130 

51,600 

123,230 

48.300 

68,740 

46,900  1 

. 1  •  •  ■ 

50.300  1 

69,200 

40,800 

56,580 

56,482 

48,970 

1 1 5,000 

115,000 

41,800 

86,926 

78,008 

44,700 

95,823 

40,400 

89,500 

89,000 

49,700  ! 

96,000 

90,200 

25,300  1 

53,000 

50,000 

39,100 

87,500 

36,300  1 

(Se 

e  the  N.  Y.  Ed 

39,400 

68,000 

65,000 

39,300 

78,600 

34,800 

67,000 

66,100 

BiWIi 

71,500 

70,100 

51,400 

73,682 

39,400 

148,000 

145,092 

32,800 

54,160 

42,200 

59.800 

32,500 

68,000 

67,600 

30,900 

71,000 

27,850 

65,300 

64,900 

28,500 

68,570 

68,570 

31,800 

36,500 

30,100 

55,500 

28,700 

54,500 

52,500 

30,400 

54,567 

52,000 

28,500 

55,270 

55,270 

29,000 

55,000 

53,000 

25,200 

47,500 

44,400 

26,700 

50,300 

50,100 

25,100 

56,000 

53,000 

31,100 

51,600 

50,000 

746,475,000 

476,173,234 

533,762,511 

568,018,000 

566,409,000 

440,721,000 

476,000,000 

643,486,718 

444,904,828 

348,598,452 

530,316,000 

178,976,937 

553,277,582 

482,065,456 

468,679,050 

370,866,979 


295,981,170 

283,625,262 

388,312,942 

387,454,655 

456,913,135 

384,812.680 

374,034,000 

195.689.541 

366.474.373 
)n  &  Allied 

320.411.600 
374,997,370 
331,538,000 

350,484,000 

292,135,954 

331,467,254 

306,119,200 

278.947.541 

396,238,000 

292,252,317 

294,445,800 

222.301.296 
252,292,869 

283,365,700 

279,155,000 

271.396.600 
293,365,397 
276,668,160 

254,074,415 
193,392,263 
243,323,574 
215,889,590 
268,900,  23 

220.440.374 
144,902,031 
277,437,821 
207,310,965 
163,474,091 

201,758,000 

276,816,917 

206,514,320 

268,724,289 

231,817,948 

157,222,444 

179,709,699 

183,442,323 

183,658,907 

238,979,012 

195,429,828 

189,781,760 

205,587,325 

224,158,905 

195,293,900 

175,304,555 

142,385,334 

143,380,401 

139,618,715 

142.532.297 

232,425,592 

138,781,877 

171,834,023 

441,309,468 

178,992,370 

146,368,000 

“iw.bsV.iii 

178,538,313 

137,457,239 

142,486,580 

157,500,686 

127,822,014 


882,360,000 

410,083,711 


830,862,000 

441,845,615 


784,402,000 

374,724,290 


j  120,270 

801,444,000 

67,040 

293,010,721 

Staten  Island  Edison  Corporation . 

Moline-Rock  Island  Manufacturing  Company . 

I  The  United  Power  &  Light  Corporation  (of  Kansas). 

IOhio  Electric  Power  Company  Group . 

Western  United  Gas  &  Electric  Company . 


(o)  30,600 

28,820 
24,500 

(o)  30,600 

26,000 

24,500 

25,200 

116,497,340 

116,424,946 

114,104,546 

110,185,257 

109,398,945 
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4,700 

9,000 
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2,600 

(o) 

2,540 

(o) 

6,700 

3,152 
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0,500 

7,700 

(o) 

0,300 

4,916 

(o) 

5,400 

(o) 

2,600 

4,820 

I'o) 

5,750 

6,240 

4,700 

8.378 

(o) 

0,735 

'  o) 

7,500 

1,600 

2,200 

(J) 

6,000 

6,995 

3,400 

M 

3,000 

0,000 

6,900 

6,562 

8,000 

5,150 

(o) 

0,500 

.4,850 

5,000 

ko) 

6,000 

1 

•0,800 

1 

.1,200 

1 

19,000 

1 

‘4,958 

1 

<3,095 

1 

>1,000 

1 

130,452,095 

127,308,532 


14,900 

14,530 


41,380 


17,990 

14,590 


40,000 

23,230 


142,505 

Vo8,366‘ 

”96,265’ 


882,360,000  !(«) 
410,083,711  |.... 
542,629,220 
665,625,000 
510,247,000 


442,818,000 

494,805,982 

692,070,936 

377,746,958 

328,598,520 

538,734,000 

162,129,679 

611,482,217 

471,732,000 

514,989,108 

334.913.629 

270,(m,69l ' 
216,503,601 

304.100.629 

393,506,327 

427,848,189 

364,959,930 

338,215,600 

200,566,867 

367,912,947 

26i’96l’,566' 

388,871,320 

310,955,000 


345,847,000  (m) 
300,320,585 
319,607,394  (m) 
171,681,600 
286,529,056  (m) 


362,855,320 

296,527,833 

315,558,310 

197,097,106 

240,724.354 


132,390 


288,417,200  (m) 
240,508,000  (m) 
284.354,000  (m) 
273,182,834 
239,756,655 

255,771,531 

’237,’8l’7,248’ 
199,099,200  (m) 
246,321,037  | 

251,759,000  .... 


182,112,000  (»i) 

198,179,340  (m) 
176,194,115  .... 
258,682.003  (m) 
219,020,744 

162,477,080  . . . . 

122,992,015 

144,364,260 


103,748,759  I. . . . 
177,338,443  | 
424,300,963 
170,887,397  (/n) 

145,405,000  (m) 

’iii’5’3’0,335’ !!!! 

180,016,985 

134,571,700 

128,665,860 

164,206,522 

90')  191 
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riKfli 
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292,759,162  (m) 
202,110,030  (m) 
149,696,794 

184,172,000  i(m) 
188,665,617  (m) 
190,900,800  '.... 
255,220,126  | 
246,515,315 


185,639,011 

207,701,144 

172,539,101 

238,200,935 


830,862,000 

441,845,615 

491,171,956 

381,404,000 

436,633,000 

374,563,000 

’567,'869,4ii’ 

’285,'767,^’ 


454,600,000 
148,932,217  ... 
559,090,541  (0) 
506,009,000 
458,973,651  (0) 

302,031,809  (n) 


240,169,182  (o) 
171,315,819  (Seel 
269,681,600 


376,764,523 

416,134,000 

307,909,700 


213,612,676  (0) 
339,189,800  (n) 


219,813,000 
356,228,046  |(n) 
259,164,000  I . 

338,629,000 
294,781,380 
298,387,145  (0) 
222,096,800 
286,820,000 

242,563,000  (n,G) 

283,520,629  . 

283,654,155  (n) 

172,923,000 

194,822,819 

275,965,650  I . 

245,526,000  I 
249,717,000 
191,081,273 
146,744,975  (n) 

208,399,465 

’iii.’sds.iis’  (n)" 

179,165,000 

228,660,184 

232,877,000  | 


298,379,513 

199,322,000 

119,647,273 

148,331,000 

275,550,594 


224,426,315 

147,963,154 


153.825,(4)0  1. . . 
182,918,142  (0) 
159,666,072 


172,781,000 
186,242,950 
149.811,913  ... 
226,034,240  (0) 
167,613,529 


108,519,670  ... 
114,835,060  (n) 


156,467,174 

383,337,429 

152,885,453 

122,579,000 


152,957,600 
122,337,055  (0) 

117,999,180 

151,902,906 
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OT 
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784,402,000 

374,724,290 

24i,’723,666’ 
362,094,000 


892,235 

925,970 

752,872 

611,000 

07 3,666' 
167,000 


57,892,000 
06,356,017 

35,’l’99,859' 


26,801,100 

65,318,271 

34,416,934 


66,244,000 

74,146,677 

53,364,676 

62,409,515 

73,617,378 


16,194,720 


35,692,265 
05,326,889 
14,195,401 

,634,000 


,861,909 

,786,578 

,715,140 

,017,494 


i  IE 
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■ 

189,781,760 

205,587,325 

224,158,905 
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.600 

8,820 
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30,600 

26.000 
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16,497,340 

16,424,946 


I  ^.oou 


13,280 

13,270 

’  t  nor) 


(o) 
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31,700 

(o)  31,700 

128,454,330 

14,660 

36,000 

3L500 

142,486,580 

16,2: 

33,590 

29,000 

130,452,095 

14,900 

41,380 

40,000 

157,500,686 

17,9! 

'•r.  r*oo 

pT  109  Ct'’ 

1 1  ctn 

17  1  CO 

127,«?2.ni4 

14.3< 

ivienipnis  i’uwcr  Oi.  Loiupaa> .  ..  -  . 

City  of  Cleveland,  Dept,  of  Public  Utilities. . .  ..  ..  . 

Wisconsin  Public  Service  Corporation  and  Subsidiary. 

Empire  District  Electric  Company . 

New  Bedford  Gas  &  Edison  Light  Company . 


Sioux  City  Gas  &  Electric  Co.,  Iowa  Pub.  Serv.  Co.  System 

The  Kansas  Power  &  Light  Conipany . 

Cumberland  County  Power  &  Light  Company . 

The  Connecticut  Power  Company . . 

Interstate  Power  Company  (Del.)  and  Subsidiaries . 


Pennsylvania  Power  Company . 

Mississippi  Power  ic  Light  Company... 

Central  Illinois  Light  Company . 

Northern  Indiana  Power  Company*(I.) . 
Tampa  Electric  Company. 


Indiana  General  Service  Company . 

Iowa  Electric  Light  Sc  Power  Company*..... 
Luzerne  County  Gas  Sc  Electric  Corporation. 
Indiana  Service  Corporation. 

Delaware  Power  Sc  Light  Company. 


Staten  Island  Edison  Corporation. 

Moline-Rock  Island  Manufacturing  Company . 

The  United  Power  Sc  Light  Corporation  (of  Kansas). 
Ohio  Electric  Power  Company  Group. 

Western  United  Gas  Sc  Electric  Company. 


Mountain  States  Power  Company. 

Wisconsin  Valley  Electric  Company. 
Mississippi  Power  Company . 

Florida  Power  Corporation  and  Subsidiaries. 
Tennessee  Public  Service  Company. 


Bangor  Hydro-Electric  Company. 

El  Paso  Electric  Company  (and  Affiliates), 
South  Carolina  Power  Company. 

Wheeling  Electric  Company. 


Total  (C). 


Canada 

Hydro-Electric  Power  Commission  of  Ontario. 

The  Shawinigan  Water  Sc  Power  Company  (A). 
Canadian  Hydro-Electric  Corporation,  Ltd.  System. 
Duke-Price  Power  Company,  Ltd. 

Montreal  Light,  Heat  Sc  Power  Consolidated. 


West  Kootenay  Power  Sc  Light  Company,  Ltd . 

Winnipeg  Electric  Company  (/) . 

City  of  Winnipeg  Hydro-Electric  System . 

Canada  Northern  Power  Corporation,  Ltd . 

British  Columbia  Electric  Railway  Company,  Ltd.  (D). 


Canadian  Niagara  Power  Company,  Ltd. 
Abitibi  Electric  Development  Company. 

Montreal  Island  Power  Company . 

Southern  Canada  Power  Company,  Ltd.. 

The  Nova  Scotia  Power  Commission . 

Great  Lakes  Power  Company,  Ltd . . 

Calgary  Power  Company,  Ltd . . 


Total . 


Mexico 

The  Mexican  Light  Sc  Power  Company,  Ltd. 


Electric  Railways  and  Electrified  Railroads 

Interborough  Rapid  Transit  Company . 

Williamsburgh  Power  Plant  Corporation  (B.-M.  T.) . 

Chicago  Surface  Lines . 

Philadelphia  Rapid  Transit  Company . 

The  Pennsylvania  Railroad  (Long  Island  City  Gen.  Station). 


Boston  Elevated  Railway . 

The  New  York  Central  Railroad  Company . 

The  New  York,  New  Haven  Sc  Hartford  Railroad  Company 

St.  Louis  Public  Service  Company . 

Pacific  Electric  Railway  Company . 


Twin  City  Rapid  Transit  Company . 

Norfolk  &  Western  Railw’ay  Company . 

The  Connecticut  Company . 

Chicago,  Milwaukee,  St.  Paul  Sc  Pacific  Railroad  Company. 


Total. 
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133,982,440 

17,530 

(o)  51,200 
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116 

34,428 

23,838 

133,647,061 

17,500 

39,311 

117 

33,100 

147,425,196 

16,790 

29,650 

118 

39,100 

26;800 

I42!240;346 

16!200 

39,815 

119 

23,700 

14,300 

139,285.039 

15,870 

43.452 

120 

137,742,749 

15,690 

40,403 

121 

34,000 

132,689,604 

15,1 10 

39,000 

122 

30,372 

132,22<989 

I5!070 

32,074 
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(o)  32,791 

131,320,248 

14;970 

35,000 
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36' 300 

130!8  16,594 

14,910 

90,750 
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28,200 

28,200 

I27;73l,492 

14,540 

27,840 
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28,200 

20,300 

126,841,303 

14,450 

29,640 

127 

31,223 

31,223 

125,997,054 

14,350 

32,000 

128 

26,710 

39,000 

124,824,746 

14,220 

(o)  25,130 

(o) 

129 

31,370 

19,000 

123,467,451 

14,070 

35,739 

1  130 

26,931 

119,849,982 

13,660 

28,119 

131 

(o)  30,600 

(o)  30,600 

1  16,497,340 

13,280 

(o)  31,700 

(o) 

132 

28,820 

26,000 

116,424,946 

13,270 

33,590 

133 

24,300 

1 14,104,346 

13,000 

26,000 

134 

1  10!|85!257 

12,540 

133 

24,300 

23,200 

109!398!945 

I2!460 

136 

104,430,631 

1 1,900 

137 

27,740 

14,020 

I03!954!670 
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31,360 

138 

23,303 

4,620 

103,725,735 

11,820 

26,783 

139 

26,700 

26,700 

98,446,191 

11,210 

25,800 

140 

20,030 

101 

93,796,831 

10,680 

22,387 

141 

(o)  21,970 

(o)  21,970 

91,388,626 

10,400 

(o)  23,830 

(o) 

142 

19,900 

19,900 

89,443,680 

10,180 

24,034 

143 

(o)  26,100 

(o)  26,100 

89,262,093 

10,170 

31,200 

144 

2i;384 

86;783,762 

9,880 

26,980 

86,913,281,452 

1 

828,280 

327,420 

4,221,001,199 

481,000 

915,945 

2 

618,100 

474,300 

3,170,358,660 

361,000 

540,500 

3 

303,703 

303,003 

2,527,827,765 

288,000 

485,775 

4 

335,000 

335,000 

1,673,119,325 

190,400 

307,000 

3 

274,000 

127,000 

1,249,312,710 

142,200 

285,150 

6 

82,400 

82,400 

580,021,067 

66,000 

83,500 

7 

126,830 

126,830 

518,856,200 

59.150 

132,700 

8 

94,600 

89,287 

486,799,830 

55,300 

89,100 

9 

60,780 

60,780 

441,150,290 

50,200 

57,270 

10 

100,600 

98,000 

405,750,100 

46,200 

(o)  100,800 

(o) 

1  II 

(o)  71,400 

282,433,000 

32,150 

12 

44,700 

44!700 

204,282!oOI 

23;250 

13 

40;930 

40,930 

172,307,040 

19!  600 

44,250 

1  14 

41,000 

41,000 

168,544,700 

19,200 

41,000 

13 

159,428,487 

18,140 

16 

20.300 

20,300 

153;646,054 

17!  500 

1 

41,000 

33,000 

I45;950,224 

16,630 

45,300 

1 

16,560,788,652 

(o)  124,033 

(o)  124,033 

691,485,448 

78,650 

(o)  122  907 

(o) 

, 

300,700 

300,700 

1,168,305,375 

133,000 

301,830 

2 

(o)  162,900 

(o)  162,900 

608,371,076 

69,300 

(o)  162,600 

(o) 

3 

354,922,052 

40,400 

4 

93,307 

304,313,972 

34,700 

102,227 

3 

(o)  99,060 

(o)  78,300 

291,426,822 

33,200 

(o)  105,430 

6 

93,030 

93,030 

244,678,940 

27,900 

98,490 

7 

84,000 

71,300 

228,941,683 

26,100 

86,300 

8 

43,000 

26,600 

179,000,000 

20,400 

(o)  42,800 

(o) 

9 

46,182 

13,327 

152,489,148 

17,350 

51,287 

10 

47,000 

143,901,864 

1 6,400 

48,000 

II 

(o)  42,620 

(o)  39,360 

124,932,815 

14,260 

(o)  39,798 

(o) 

12 

29,300 

21,340 

99,938,196 

11,400 

34,300 

13 

9,600 

78,774,178 

8,970 

14 

67,439,697 

Y,m 

4,047,435,818 

*Certain  company  names  in  last  year's  table  do  not  appear 
in  this.  The  causes  are  (I)  change  of  name;  (2)  absorption 
or  merger  into  another  system,  or  disintegration  of  a  former 
system.  The  following  list  gives  the  former  names  and  the 
names  under  which  the  operations  are  now  included-. 

Central  Indiana  Power  Co.  Subsidiaries. 

See  Note  (L). 

Iowa  Railway  Sc  Light  Corp. 

Iowa  Electric  Light  y  Power  Co. 

(a)  Company  practice  varies  as  to  the  period  for  which  the 


peak  Is  determined.  For  1932  and  1931  peak  data  were 
requested  on  a  30-minute  ba.sis.  For  that  or  a  shorter 
period  the  returns  have  been  entered  without  comment. 
Those  for  a  longer  period  are  noted.  No  distinction  has 
been  made  between  estimated  and  observed  values.  In 
earlier  years  both  instantaneous  and  30-mInute  peaks 
were  called  for.  Detailed  information  for  those  years  will 
be  found  in  corresponding  issues  of  the  Supplement. 

Less  energy  sullied  to  other  electric  companies. 
Metropolitan  Edison  Co.  and  New  Jersey  Power  & 
Light  Co. 


id) 


Excluding  purchases  for  surplus  sales  t< 
corporations  but  Including  purchases  to 
^ut  of  generating  stations  for  use  of  cust 


(»•) 


ludson  territory. 

Prior  to  1932  Pennsylvania  Water  &  Pc 
Includes  Broad  River  Power  Co.  and  1 
Power  Co.  Prior  to  1931  Broad  River 
Pennsylvania  Electric  Co.,  Erie  Light 
River  Power  Co.  and  Youghiogheny 
Corp. 


40,300 


19,650  l(o) 

' 

44,700 

(o) 

mm 

189,341,440 

2I,60oT 

49,000 

48,000 

195,429,828 

j2,300 


40,500 


131 

132 


179,870,560 

185,877,236 

178,540,162 

190,585,830 

171,071,489 

143,502,741 

149,093,897 

132,960,016 

141,315,424 

178,076,358 

146,433,090 

151,421,136 

448,574,681 

143,522,953 

147,896,790 

134,821,422 

123,216,441 

157,710,391 

136,633,985 

128,454,330 

130,452,095 

127,308,532 


127,099,816 

126,791,351 

118,526,461 

109,489,363 

112,918,808 

106,550,576 

110,485,989 

130,897,921 

100,652,334 


4,387,316,157 

3,436,436,460 

2,414,375,792 

1,518,632,376 

1,557,929,949 

591,772,849 

614,665,600 

412,080,147 

418,226,810 

425,510,139 

490,148,000 


146,048,890 

159,873,880 

173,924,966 


[iTil 

[Ti] 

3 


275,600 

173,400 

177,800 


ni 

yii] 

Biii 

riyii 


51,680 

104,000 


117,999,180 

151,902,906 

■to.uou 

38.000 

189,781,760 

48,300 

205,587,325 

49,600 

224,158,905 

53,000 

195,293,900 

42,500 

175,304,555 

28,7ii0 

142,385,334 

43,220 

143,380,401 

24,755 

139,618,715 

142,532,297 

45,000 

232,425,592 

31.000 

138,781,877 

37,500 

171,834,023 

99,070 

441,309,468 

178,992,370 

146,368,000 

40000 

129,087,117 

37,400 

178,538,313 

27,880 

137,457,239 

31,500 

142,486,580 

40,000 

157,500,686 

27,150 

127,822,014 

123,611,405 

25,000 

118,703,271 

27,912 

115,634,958 

103,891,909 

23,i44 

114,480,898 

24,000 

112,612,701 

26,900 

121,419,692 

113,823,000 

937,320  5,077,430,835 

.  3,226,014,549 

450,000  2,525,560,158 

341,000  2,012,869,376 

310,000  1,650,636,536 


83,700 

119,750 


50,000 

100,200 


599,257,403 

598.508.500 
414,195,787 
367,130,780 
437,731,126 

614.411.500 


105,805,180 

170,619,052 

151,414,019 


Kl 

fi] 


288,000. 

229,000 

188,300 


351,000 

292,020 


125,400 

73,400 

46,420 

98,900 


100,957,540 

124,713,651 


l!S2,ll2.000  im) 
198,179,340  (m) 
176,194,115  I  .  . . . 
258,682,003  :(m) 
219,020,744  j 


162,477,080 

122,992,015 

144,3M,2f^ 


103,748.759  . ... 
177,338,443  | 
424.300.963  i 
170,887,397  (w) 

145,405,000  i(m) 


(A') 

84,205 

31,720 


1  15.530,335  I. 
180,016,985  .j 
134,571,700  I 

I 

128,665,860 
164,206,522 
103,802,181  , 


112,617,618  |. 


116,745,731 


35  111,870,280  i 


136,213,088  i 
119,716,000  I, 


632,261,900 


00  149,105,920  (m) 


10  5,071,853,732  I  794,430 

. ..  3,726,436,341  ,  532,945 

DO  2,090,788,460  i  280,000 

00  2,093,829,000  315,000 

. . .  1,568,864,226  ii(m)  279,250 

00  539,626,687  I  39,700 

00  703,982,200  '  129,000 

445,579,835  '  74,940 

00  347,797,680  I  45,000 

00  418,075,320  i  94,600 


188,668,281 


139,302,262 


...  126,876,336  (m) 


)  122,907  691,150,190 


301,830 

162,600 


1,198,884,267 

642,157,665 

595,733,093 

333,822,958 

330,309,340 

257,065,945 

250,573,893 

213,400,000 

159,433,615 

157,888,334 

126,174,466 

116,745,039 

89,641,092 

91,042,859 


121,485  681,822,792 


111,140  641,828,127  (w)  107,608  ( 


136,900 

73,300 

68,000 

38,100 

37,700 


303,400 

170,000 


115,000 

108,108 

85,400 


1,228,301,211 

618,219,724 

624,776,062 

366.341.403 
343,354,637 

(/')  270,054,975 

251.780.404 
225,941,425 
170,343,455 
169,134,719 

133,337,207 

132,339,094 

106,660,046 

124,593,517 


140,000  ... 
70,600  (o) 

71.200  ... 
41,800  ... 

39.200 


154,100 


304,460 

159,000 


1,217,047,463 

599,442,974 


200,698  (p) 664,908,358 


104,000 


116,162 

89,800 


384,076,148  ' 
343,646,828  j 

247,473,090 
247,599,220  : 
209,370,023  i 


298,760  I  1,1 
150,000  ; 

195,730  (r)  ! 
110,071  : 

87,700  3 


182,813,761 

140,190,412 
134,368,264 
•  120,427,038 


;s  to  other  electrical 
i  to  supplement  out- 
'ustomers  in  Central 

i  Power  Co.  only. 

[id  Lexington  Water 
ver  Power  Co,  only, 
ghting  Co.,  Clarion 
eny  Hydro-Electric 


0)  Includes  effect  of  supply  to  neighboring  system 
(k)  Bridgeport  division  only. 

(/)  For  Texas  Division. 

(m)  Instantaneous. 

(n)  Over  30-minute  period. 

(o)  Over  one-hour  period.  Actual  or  estimated. 
ip)  A.-c.  input. 

(r)  Output  measured  on  d.c.  side. 

(j)  Energy  produced  from  “Water  Sold”  (96,457,243  kw.-hr.) 
is  not  included  in  1932  output.  Its  inclusion,  as  in  other 
years,  would  increase  total  to  3,266,815,903  kw.-hr. 


(B)  Includes  the  Southern  Sierras  Power  Co.,  Nevada- 
California  Power  Co.  and  Yuma  Utilities  Co. 

(C)  Canadian  Niagara  Power  Co.,  Ltd.,  (see  Canada),  in¬ 
cluded  in  Niagara  Hudson  Power  Corp.  System,  as  is 
also  the  St.  Lawrence  Power  Co.,  Ltd.  (Canada). 

(D)  Lower  mainland  system  only. 

(£)  Includes  Kentucky  &  West  Virginia  Power  Co.,  Inc.,  and 
Kingsport  Utilities,  Inc  ,  in  1932,  1931  and  1930. 

(f)  A.-c.  output  Prior  to  1930  the  output  given  is  kw.-hr. 
generated  as  d.c.  or  after  conversion  to  d.c. 

(G)  On  generating  plant  only. 


( If)  Includes  in  1932  and  1931  N 
lyn  Edison  Co.,  Inc.,  New  Y 
&  Power  Co.  and  United  K 
in  1930,  1929,  1928  also  Yon 
Co.  In  1927  also  included 
Northern  Westchester  Light. 
Railroad  Co.  and  Bronx  Ci 
Brooklyn  Edison  Co.,  Inc.  (t 
30,  1927). 

(/)  Covers  the  period  July  1  to  I 


40.500  ! 

36.500 
44,600  ’ 

40.300 

36.300 
(o)  44.600 

33,100  i 

(o)  33.100 

44,200  j 

(o)  44,200 

34,428 

23,858 

1 

33,100 

39,100 

26,800 

25,700 
.  .  ‘ 

14,300 

34,000  ! 

30,372 

32,791 

36,300  1 

28,200 

1  28,200 

28,200 

20,500 

31,225 

31,225 

26,710 

39,000 

31,370 

19,000 

26,931 

30,600 

i(o)  30,600 

28,820 

!  26,000 

24,500 

24,500 

1  25,200 

27,740 

,  14,020 

25,305 

4,620 

j  26,700 

;  26,700 

20,030 

;  101 

21,970 

:(o)  21,970 

19,900 

;  19,900 

26,100 

(o)  26,100 

21,584 

124.035 

i(o) 

300,700 

1 

162,900 

'(o) 

95,507' 

i , 

99,060 

io) 

42,620  i(o) 
29,500  ; 


n 

3 

jDj 

liiTil 


172,532,740 

165,392,410 

161,601,100 

155,431,973 

153,982,440 


153,647,061 

147,425,196 

142,240,346 

139.285,039 

137,742,749 


132.689,604 

132,22^.989 

131,320,248 

130,816,594 

127,731,492 


126,841,303 

125,997,054 

124,824.746 

123,467,451 

119,849,982 


1 16,497,340 
116,424,946 
114,104,546 
110,185,257 
109,398,945 


104,430,631 

103,954,670 

103,725,735 

98,446,191 

93,796,831 


91,388,626 

89,443,680 

89,262.093 

86,783,762 


86,913,281,452 


4,221,001,199 

3,170,358,660 

2,527,827,765 

1,673,119,325 

1,249,312,710 


580,021,067 

518,856,200 

486,799,830 

441,150,290 

405,750,100 


282,433,000 

204,282,001 

172,307,040 

168,544,700 

159,428,487 

153,646,054 

145,950,224 


16,560,788,652 


691,485,448 


,168.305,375 

608,371,076 

354,922,052 

304,313,972 

291,426,822 


244,678,940 

228,941,683 

179,000.000 

152,489.148 

143,901,864 


124,932,815 

99,938,196 

78,774,178 

67,439,697 


4,047,435,818 


189,341,440 

179,870,560 

185,877,236 

178,540,162 

190,585,830 


171,071,489 

143,502,741 

149,093,897 

132,960,016 

141,315,424 


178,076,358 

146,433,090 

151,421,136 

448,574,681 

143,522,953 


147,896,790 

134,821,422 

123,216,441 

157,710,391 

136,633,985 


128,454,330 

130,452,095 

127,308,532 


127,099,816 

126,791,351 

118,526,461 

109,489,363 

112,918,808 


106,550,576 

110,485,989 

130,897,921 

100,652,334 


195,429,828 

189,781,760 

205,587,325 

224,158,905 

195,293,900 


175,304,555 

142,385,334 

143,380,401 

139,618,715 

142,532,297 


232,425,592 

138,781,877 

171,834,023 

441,309,468 

178,992,370 


146,368,000 


129,087,117 

178,538,313 

137,457,239 


142,486,580 

157,500,686 

127,822,014 


123,611,405 

118,703,271 

115,634,958 

103,891,909 

114,480,898 


112,612,701 

121,419,692 

113,823,000 


4,387,316,157 

3,436,436,460 

2,414,375,792 

1,518,632,376 

1,557,929,949 


500.800 
392,300 
275,600 
173,400 

177.800 


943,710 

545,600 

451,700 

341,000 

312,075 


937,320 


450,000 

341,000 

310,000 


5,077,430,835 

3,226,014,549 

2,525,560,158 

2,012,869,376 

1,650,636,536 


591,772,849 

614,665,600 

412,080,147 

418,226,810 

425,510,139 


121,500 

89,223 

51,680 

104,000 


83,700 

119,750 


50,000 

100,200 


599,257,403 

598,508,500 

414,195,787 

367,130,780 

437,731,126 


490,148,000 


614,411,500 


146,048,890 

159,873,880 

173,924,966 


105,805,180 

170,619,052 

151,414,019 


188,668,281 


139,302,262 


691,150,190 


121,485  681,822,792 


1,198,884,267 

642,157,665 

595,733,093 

333,822,958 

330,309,340 


136,900 

73,300 

68,000 

38,100 

37,700 


115,000 


303,400 

170,000 

197,574 

111,750 

86,800 


1,228,301,211 

618,219,724 

624,776,062 

366,341,403 

343,354,637 


98,490 
86,300 
42,800  (o) 
51,287 
48,000 


257,065,945 

250,573,893 

213,400,000 

159,433,615 

157,888,334 


108,108 

85,400 


103,194  (/')  270,054,975 


251,780,404 

225,941,425 

170,343,455 

169,134,719 


14,260  |(o) 
11,400 
8,970  ... 
7,670  ... 


39,798  (o) 
34,300 


126,174,466 

116,745,039 

89,641,092 

91,042,859 


133,337,207 

132,339,094 

106,660,046 

124,593,517 


1  1932  and  1931  peak  data  were 
e  basis.  For  that  or  a  shorter 
been  entered  without  comment. 
;  are  noted.  No  distinction  has 
lated  and  observed  values.  In 
ntaneous  and  30-minute  peaks 
1  information  for  those  years  will 
g  issues  of  the  Supplement, 
ither  electric  companies, 
o.  and  New  Jersey  Power  5c 


Excluding  purchases  for  surplus  sales  to  other  electrical 
corporations  but  including  purchases  to  supplement  out¬ 
put  of  generating  stations  for  use  of  customers  in  Central 
Hudson  territory. 


Prior  to  1932  Pennsylvania  Water  5c  Power  Co.  only. 
Includes  Broad  River  Power  Co.  and  Lexington  Water 
Power  Co  Prior  to  1931  Broad  River  Power  Co.  only. 
Pennsylvania  Electric  Co.,  Erie  Lighting  Co.,  Clarion 
River  Power  Co.  and  Youghioghcny  Hydro-Electric 
Corp. 


(j)  Includes  effect  of  supply  to  neighboring  system 
{k)  Bridgeport  division  only. 

(/)  For  Texas  Division. 

(m)  Instantaneous. 

(n)  Over  30-minute  period, 

(o)  Over  one-hour  period.  Actual  or  estimated. 
ip)  A.-c.  input. 

(r)  Output  measured  on  d.c.  side. 

(A)  Energy  produced  from  “Water  Sold”  (96,457,243  kw.-hr.) 
is  not  included  in  1932  output.  Its  inclusion,  as  in  other 
years,  would  increase  total  to  3,266,815,903  kw.-hr. 


(B)  Includes  the  Soul 
California  Power  C 

(C)  Canadian  Niagara 
eluded  in  Niagara 
also  the  St.  Lawren 

(D)  Lower  mainland  sy 

(E)  Includes  Kentucky 
Kingsport  Utilities 

(F)  A.-c,  output  Prio 
generated  as  d.c.  ot 

(G)  On  generating  plan 


2,300 

1,650 

3.400 

5,600 

2,300 

9,950 

6.250 
6,350 
5,940 

6.250 

6,490 

5,840 

45,000 

182,112,000 

198,179,340 

176,194,115 

258,682,003 

219,020,744 

162,477,080 

122,992,015 

144,364,260 

m)  41,261 

m)  37,200 

166,244.000 

174,146,677 

153,364,676 

262,409,515 

173,617,378 

36,392 

137,786,000  i 
164,932,820  ! 
150,635,115  ' 
214,669,321  j 
172,222,651 

111  H 

112  ■ 

■ 

114  ■ 

■ 

116  1 

117  ■ 

118  ■ 

119  ■ 

120  ■ 

■ 

122  ■ 

123  .  ■ 

■ 

125  ■ 

126  1 

127  ■ 

128  ■ 

129  ■ 

130  B 

B 

132  B 

133  ■ 

134  1 

135  I 

136  1 

137  1 

138  1 

139  1 

140  1 

H, 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

[o)  33,200 

62.280 
52,600 

m)  55,500 

56,000 

_  .  _  .  i 

1 

41,5i0  1 

1 

116,194,720 

107,971,800  i 

.  r  ■  . . 

1 

103,748,759 

9,600 

0,300 

0,400 

6,700 

40,900 

23,620 

177;338,443 

424,300,963 

170,887,397 

145,405,000 

(a:) 

84,205 
(m)  31,720 

(m)  26,480 

135,692,265 

305,326,889 

114,195,401 

105,634,000 

28,600 
80,070 
(n)  27,620 

23,140 

ii 7,679,234  ; 

334,518,201 

100,462,550 

104,648,573 

4.700 
.0,380 

5.700 

6,250 

7,990 

4,590 

29,610 

41,000 

31,200 

37,000 

40,480 

mnnffigMi 

115,530,335 

180,016,985 

134,571,700 

128,665,860  i 
164,206,522  1 
103,802,181  i 

. 

1 

Ill 

131,861,909 

109,786,578 

107,715,140 

131,017,494 

32,900 

22.500 

31.500 
32,530 

123,632,339 
111,341,210  ! 

100,957,540  ' 
124,713,651  ! 

. i 

. ij 

14,100 

13,550 

13,200 

11,850 

13,070 

112,617,618 

i 

1 

■i 

; 

30,300 

i  16,745,731 

93,469,303 

75,389,189 

23,065 

111,870,280 

; 

12,850 

13,860 

13,000 

29,440 

136,213,088 

119,716,000 

80,000 

68,000 

88,000 

29,000 

88.300 

68,400 

68,400 

47.300 
41,900 
50,000 

70,100 

. 

857,950 

538,300 

395,000 

351,000 

292,020 

847,710 

387,000 

351,000 

74,800 

124,200 

46,000 

94,000 

5,071,853,732 

3,726,436,341 

2,090,788,460 

2,093,829,000 

1,568,864,226 

539,626,687 

703,982,200 

445,579,835 

347,797,680 

418,075,320 

632,261,900 

746,275 

420,300 

4,133,501,842 

3,021,201,950 

711,220 

392,330 

3,867,398,041 

2,557,613,443 

1,719,820.588 

1,354,895,244 

476.999.100 
511,103,200 

358.371.100 
305,415,945 

350.402.700 

604.597.700 

256,760 

(n)  65,600 

112,000 
75,834 
43,690 
87,400 

252,000 

1,251,502,612 

410,327,600 

285,508,300 

324,993,710 

125,400 

73,400 

46,420 

1  98,900 

66,200 

70,844 

79,000 

333,654,900 

591,893.200 

12,070 

19,480 

17,850 

. 

. 

31,000 

31,000 

149,105,926 

(n)  26,300 

125,319,394 

. 

160 

15,900 

29,500 

126,876,336 

104,577,805 

161 

77,800 

111,140 

641,828,127 

(m)  107,608 

628,832,675 

(o)  102,386 

606,245,844 

594,046.265 

162 

40,000 

304,460 

1,217,047,463 

298,760 

1,177,155,819 

(n)  284,660 

1,103,063,438 

1,063,717,242 

163 

70,600 

(o)  154,100 

159,000 

599,442,974 

150,000 

568,889,703 

(oj  138,200 

'544,08i;653 

(o)  138,100 

'542;i4i;625 

164 

71,200 

200,698 

(p)  664,908,358 

195,730 

(r)  592,545,223 

i  300,660 

(f)  577,710,827 

264,000 

(r)  581,706,072 

165 

41,800 

116,162 

384,076,148 

110,071 

377,326,475 

(n)  120,318 

371,731,556 

390,915,742 

166  ■" 

39,200 

104,000 

89,800 

343,646,828 

87,700 

333,037,210 

99,600 

307,432,390 

88,800 

286;533,764 

167 

30,800 

95,755 

91,403 

247,473,090 

1  91,576 

252,965,140 

1  94,457 

243,925,965 

94,490 

257,696,595 

168 

28,600 

86,500 

75,400 

247,599,220 

1  68,280 

230,003,185 

75,000 

222,131,354 

73,000 

205,649,608 

169  1 

25,800 

41,600 

209,370,023 

40,750 

201,191,225 

50,500 

189,691,700 

(G)  43,000 

209,658,870 

170  I 

19,450 

171 

19,300 

55,000 

48,000 

182,813,761 

48,000 

184,759,206 

54,000 

190,485,000 

52,000 

187,975,148 

172 

15,200 

49,732 

140,190,412 

j  46,865 

135,530,869 

(o)  45,333 

137,695,684 

140,216,985 

173 

15,100 

30,000 

134,368,264 

30,000 

127,944,156 

123,759,732 

38,500 

106;426,752 

174  — 

12,180 

16,500 

120^27,038 

18,500 

109,993'477 

11 4' 168^609 

115;769;700 

175 

14.200 

156,186,340 

162,274,409 

148;  560,1 11 

138;083;293 

176 

.  . 

T 

Southern  Sierras  Power  Co.,  Nevada- 
ver  Co.  and  Yuma  Utilities  Co. 
igara  Power  Co.,  Ltd.,  (see  Canada),  in- 
igara  Hudson  Power  Corp.  System,  as  is 
iwrence  Power  Co.,  Ltd.  (Canada), 
nd  system  only. 

ucky  &  West  Virginia  Power  Co.,  Inc.,  and 
ilities,  Inc  ,  in  1932,  1931  and  1930. 

Prior  to  1930  the  output  given  is  kw.-hr. 
[.c.  or  after  conversion  to  d.c. 
plant  only. 


( H)  Includes  in  1932  and  1931  New  York  Edison  Co.,  Brook¬ 
lyn  Edison  Co.,  Inc.,  New  York  &  Queens  Electric  Light 
&  Power  Co.  and  United  Electric  Light  fit  Power  Co.; 
in  1930,  1929,  1928  also  Yonkers  Electric  Light  &  Power 
Co.  In  1927  also  included  Westchester  Lighting  Co., 
Northern  Westchester  Lighting  Co.,  Peekskill  Lighting  & 
Railroad  Co.  and  Bronx  Gas  &  Electric  Co.  but  not 
Brooklyn  Edison  Co.,  Inc.  (see  also  Supplement  of  April 
30,  1927). 

Covers  the  period  July  I  to  December  31. 


(/) 


(J)  Includes  Manitoba  Power  Co.,  Ltd.,  also  in  1932  and 
1931  Northwestern  Power  Co.,  Ltd. 

{K)  Peak  included  in  Illinois  Electric  Power  Co. 

(L)  Operations  in  1932  not  comparable  with  earlier  ^ears. 
By  merger  of  Indiana  Electric  Corp.  (former  subsidiary 
of  Central  Indiana  Power  Co.)  into  Public  Service  Co.  of 
Indiana  the  latter  was  enlarged  and  Northern  Indiana 
Power  Co.  became  the  only  subsidiary  of  Central  In¬ 
diana  Power  Co.  Figures  opposite  Northern  Indiana 
Power  Co.  prior  to  1932  are  for  Central  Indiana  Power 
Co.  Subs. 


I 


For  explanations  and  comments  relating  to  these  sutis- 
tics  the  Electrical  World  of  May  6,  1933,  should  be 
consulted. 

The  output  of  a  few  companies  that  formerly  exceeded 
100,000,000  kw.-hr.  fell  short  in  1932.  They  have  been 
retained. 


Table  II — Detailed  Data  on  C 
of  Public  Utility  Systems  Hav 


Generator  Rating,  Dec.  31,  1932 


Fuel  Burning  Plants  I  Hydro  Plants 


Section  and  System 


New  England  States 

New  England  Power  Association  System . 

The  Edison  Electric  Illuminating  Company  of  Boston. 
The  Connecticut  Electric  Service  Company  System.  .  . 

Western  Massachusetts  Companies  System . 

Central  Maine  Power  Company  System . 


Montaup  Electric  Company. 
The  Hartford  Electric  Lieht 


The  Hartford  Electric  Light  Company . 

The  United  Illuminating  Company . 

Public  Service  Conmany  of  New  Hampshire. 
Blackstone  Valley  Gas  &  Electric  Company. 


11  t  New  Bedford  Gas  &  Edison  Light  Company.. 

12  [  Cumberland  County  Power  &  Light  Company. 

13  [  The  Connecticut  Power  Company . 

14  [  Bangor  Hydro-Electric  Company . 


Totals  for  section. 


Middle  Atlantic  States 
Niagara  Hudson  Power  Corporation  System  0) 

The  New  York  Edison  System  (/) . 

Philadelphia  Fllectric  Company  System . 

Public  Service  Electric  &  Gas  Company  (N.  J.). 
The  West  Penn  Electric  Company  Subsidiaries.. 


Pennsylvania  Power  &  Light  Company. 


Duquesne  Light  Company . 

Pennsylvania  Wtr.  &  Pwr.  Co.  and  Safe  Harbor  Wtr.  Pwr.  Corp. 
.Assoc.  Gas.  &  Elec.  System  (Eastern  Pa.  &  N.  J.  Group)  {q) 
N.  Y.  State  Elec.  &  Gas  Corp.  Group  (.Assoc.  G.J&]E.  System) 


Assoc.  Gas  &  Elec.  System  (West.  Penna.  Group)  (j) . 

Westchester  Lighting  Company . 

Rochester  Gas  &  Elec.  Corp.  Group  (Assoc.  G.  &  E.  System) 

Central  Hudson  Gas  &  Electric  Corporation . 

The  Yonkers  Electric  Light  &  Power  Company . 


Long  Island  Lighrin^;  Company  System. 

The  Scranton  Electric  Company . 

Penn  Central  Light  &  Power  Company. . 
Jersey  Central  Power  &  Light  Company 
.Atlantic  City  Electric  Company . 


Pennsylvania  Power  Company . 

Luzerne  County  Gas  &  Electric  Corporation 
Staten  Island  Edison  Corporation . 


Totals  for  section  (j). 


East  North  Central  States 

Commonwealth  Edison  Company . 

The  Detroit  Edison  Company . 

The  Ohio  Power  Company . 

Public  Service  Company  of  Northern  Illinois. 
Super-Power  Company  of  Illinois . 


The  Cleveland  Electric  Illuminating  Company . 

Columbia  CJas  &  Electric  Corporation  System . 

Tbc  North  American  Co.  System  (Wis.-Michi^an  Group). 

Chicago  District  Electric  Generating  Corporation . 

Consumers  Power  Company. .  . 


Ohio  Edison  Company . 

Public  Service  Company  of  Indiana . 

Illinois  Power  &  Light  Corporation  (Illinois). 

Indiana  &  .Michigan  Electric  Company . . 

Ohio  Public  Service  Company . 


Toledo  Edison  Company . 

Northern  Indiana  Public  Service  Company. 
Central  Illinois  Public  Service  Company. . . , 

Indianapolis  Power  &  Light  Company . 

Wisconsin  Power  &  Light  Company . 


58  ■  The  Columbus  Railway,  Power  &  Light  Company. 

59  -  Illinois  Electric  Power  Company . 

ublic  Lightina  Commissi 


No.  Rating  of  No.  Rating  of 
of  Generators,  of  Generators, 
Plants  Kw.  Plants  Kw. 

(3)  (4)  (5)  (6) 


415,250 

375,860 

109,220 

92,500 

13,572 


73,000 
126,000 
1 70,000 
43,250 
33,500 


1,580,152 


8  (L)  611,340 

7  2,349,700 

8  (x)  704,000 

5  649,450 

28  (£))  452,053 


320,042 

439,000 

20,000 

219,000 

60,085 


107,856 

10,550 

77,975 

14,000 

0 


170,225 

123,500 

76,350 

162,200 

123,500 


6,793,326 


1,090,500 
837,000  (L) 
(D)  387,845  ' 

(L)  425,735 
if)  215,000 


478,000 

389,250 

421,589 

200,000 

264,000 


311,500 

119,980 

82,110 

93,500 

130,100 


160,200 

102,787 

84,280 

163,200 

54,384 


132,500 
79,400 
0.000 


338,180 

50 

58,190 

99,260 

109,941 


102  (7.)  1,040,634 


0 

253,765 

0 

56,465 


44,692 

0 

223,000 

22,198 

14,276 


Generated  and  Purchased  Output,  1932 


Total  Output, 
Kw.-Hr. 


2,032,576,325 

1,048,824,142 

536,775,777 

433,146,000 

361,974,791 


333,403,000 

281,846,464 

250,832,000 

184,063,033 

179,572,365 


153,982,440 

142,240,346 

139,285,039 

91,388,626 


Generated 

(Net), 

Kw.-Hr. 

Porchased, 

Kw.-Hr. 

(8) 

(9) 

1,485,377,705 

709,424,807 

310,515,148 

318,613,000 

352,445,885 

547,198,620 

339,399,335 

226,260,629 

114,533,000 

9,528,906 

304,069,000 

191,656,770 

250,832,000 

177,330,683 

4,374,539 

29,334,000 

90,189,694 

0 

6,732,350 

175,W7,826 

153,982,440 

118,242,146 

44,984,149 

91,344,826 

0 

23,998,200 

94,300,890 

43,800 

715,279  6,169,910,348 


5,378,434,187 

4,981,200,000 

2,860,721,532 

2,037,604,869 

1,457,715,339 


1.382.587.998 

1.176.868.998 
933,430,500 
664,678,386 
412,760,797 


370,582,826 

360,023,800 

336,846,546 

324,958,106 

318,059,700 


258,926,233 

242,866,592 

212,223,069 

198,850,022 

192,354,557 


132,689,604 
124,824,746 
1  16,497,340 


4,513,193,098  | 

1,656,717,250 

4,557,297,247 

821,136,940 

4,957,300,000 

23,900,000 

2,728,762,114 

131,959,418 

1,784,209,643 

is) 

253,395,226 

1,431,340,339 

26,375,000 

1,143,810,290 

238,777,708 

1,161,617,552 

15,251,446 

931,730,100 

1,700,400 

424,302,568 

240,375,818 

177,237,365 

235,523,432 

333,086,260 

37,496,566 

0 

(/) 

360,023,800 

225,071,469 

11  1,775,077 

87,931,700 

237,026,406 

0 

M 

318,059,700 

258,920,285 

5,948 

241,551,582 

1,315,010 

211,245,876 

977,193 

276,499,142 

(y) 

—77,649,120 

192,354,557 

0 

0 

132,689,604 

150,054,110 

—25,229,364 

112,303,740 

4,193,600 

24,475,705,747  I  21,386.625,939  I  3,089,079,808 


3,686,443,000 

1,851,223,900 

1,399,680,283 

1,331,986,990 


0 

1,232,552,866 

0 

1,201,175,042 

0 

1,072,227,180 

16,435 

971,760,512 

0 

!  940,504,000 

141,950 

894,759,956 

2,175 

693,551,026 

4,280 

533,569,196 

3,590 

458,872,819 

22,244 

408,462,952 

0 

395,239,555 

6,800 

389,779,858 

17,145 

373,324,371 

0 

320,293,529 

0 

302,836,096 

37,516 

271,008,229 

0 

261,830,100 

0 

203,869,548 

-  Q  i 

^1  JiliDil  1  111 

2,056,745,000  (0 
1,840,514,300 
1,345,401,334 
622,579,552 
1,192,511,710 


1,200,318,242 
991,842,000 
850,607,794 
940,504,000 
801,352,979  («) 


856,800 

80,385,180 

121,152,718 

0 

93,406,977 


611,311,550 

417,611,058 

83,572,163 

209,792,152 

287,997,400 


82,239,476 

115,958,138 

375,300,656 

198,670,800 

107,242,155 


225,435,151 

332,654,602 

161,158.919 

244,121,612 

222,075,427 


1,629,698,000 
10,709,600  \{k) 
54,278,949 
709,407,438 
40,041,156 


164,344,707 
40,669,769 
159,134,610  I 
58,714,484 
48,932,802  M) 


261,830,100 

203,869,548 


irrtrffiwiuTu 
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Generator  Rating,  Output,  Customers  and  Distribution  of  Energy 
aving  an  Output  Exceeding  100,000,000  Kw.-Hr.  During  1932 


17, 016, 014 
79,941,658 
76,651,121 
13,074,000 
10,247,997 


12,538,548 

14,364,934 

9,687,703 

4,844,709 

1,834,295 
!0, 71 7,740 
2,974,549 
3,277,014 


18,462,648 

>0,300,000 

>2,896,710 

14,883,606 

14,639,333 

13,902,233 

>9,602,499 

0 

>1,971,084 

72,928,356 

14,499,855 

i2,268,207 

>8,671,993 

11,244,449 

f7,244,202 

71,849,506 

28,874,870 

26,676,482 

10,143,825 

16,922,404 

19,393,085 

13,271,596 

20,571,433 


>0,024,000 

12,677,234 

13,146,152 

>0,780,565 

0 

84,848,174 

54,845,088 

53,281,095 

0 

55,277,807 

95,122,747 

43,134,995 

52,196,888 

29,293,887 

42,275,070 

43,505,113 

30,715,083 

45,287,143 

43,986,035 

30,526,245 

49,219,476 


Commercial, 
Small  Light, 
and  Power 
(Retail) 

Commercial, 
Large  Light 
and  Power 
(Wholesale) 

Municipal 

Service 

(Street 

Lighting,  etc.) 

(11) 

(12) 

(13) 

128,297,945 

188,930,393 

34,881,986 

29,386,000 

19,838,117 

548,165,313 

271,652,579 

180,457,249 

117,855,000 

205,809,876 

42,319,756 

32,233,778 

10,190,766 

9,873,000 

8,205,833 

0 

57,235,168 

49,054,290 

12,523,598 

15,577,611 

0 

37,807,182 

106,193,000 

45,844,142 

103,112,675 

0 

6,515,398 

7,833,216 

5,367,605 

3,163,199 

7,792,101 
18,080,237 
6,339,766 
a,  z) 

89,538,219 
53,389,155 
20,113,935 
(2)  55,893,637 

4,037,532 

4,797,808 

1,698,264 

1,347,994 

342,441,508 

901,400,000 

217,480,595 

(z) 

95,596,397 

2,520,653,273 

1,826,800,000 

1,001,691,701 

^2)1,140,987,902 

912,449,029 

111,268,123 

204,000,000 

144,020,203 

66,685,530 

21,832,554 

124,042,455 

104,928,323 

0 

42,504,131 

34,750,749 

759,558,040 

531,782,350 

0 

252,552,245 

150,911,138 

47.383,378 

34,648.933 

0 

1  1,480,1  15 
21,911,122 

27,886,816 

(o) 

71,813,782 

29,239,090 

(o) 

177,274,482 

(o) 

80,360,101 

37,009,548 

(o) 

6,181,375 

37.799,022 

28,087,860 

10,784,887 

8,276,252 

33,595,706 

29,044,245 

14,137,713 

17,076,586 

28,399,629 

56,114,866 

129,968,792 

104,179,370 

56,940,466 

77,797,511 

24,257,743 

5,204,126 

3,220,668 

21,923,510 

10,547,424 

14,957,793 

6,325,066 

9,421,671 

74,587,259 

75,799,009 

34,748,523 

3,140,078 

2,631,231 

11,659,655 

456,235,000 

408,001,232 

84,244,647 

83,754,549 

0 

1,270,102,000 

675,247,059 

376,218,624 

252,358,741 

0 

117,730,000 

56,576,839 

13,733,179 

80,366,525 

0 

154,767,028 

112,559,623 

115,825,611 

0 

160,696,654 

441,061,809 

364,496,310 

333,347,701 

0 

311,979,832 

21,318,193 

60,348,977 

29,082,838 

0 

26,3.’ 1,306 

108,443,907 

31,606,648 

50,461,626 

26,381,911 

29,728,244 

>85,192,033 

134,654,089 

180,384,118 

49,275,253 

195,411,363 

13,680,033 

20,535,343 

18,545,556 

4,440,330 

7,197,005 

44,112,494 

20,413,747 

24,069,333 

81,760,071 

18,522,472 

164,904,183 

134,850,007 

103,287,441 

105,576,772 

36,340,653 

10,265,845 

9,470,778 

18,290,796 

20,118,772 

9,428,398 

39,936,189 

0 

72,889,864 

0 

2,659,838 

0 

80.699 

111  mil  Will! 

Distribution  of  Output  in  Kilowatt-Hours,  1932 


Other  Sales 
to 

Ultimate 

Consumers 


Number  of  Ci 


33,533,872 


12,066,000 

3,111,235 


37,409,382 

6,249,680 

44,332,140 

23,890,000 

8,567,651 


20,529,100 


405,171 


7,499,263 

0 


791,500  14,426,302 


3,314,050 


.  153,735,835 

.  288,200,000 

260,680  465,630,861 

.  174,140,608 

.  66,157,871 

437,042  64,593,501 

.  183,328,749 

763,700  0 

.  28,264,994 

.  4,072,922 

. i  6,219,750 

I  ”29,'857,399 
.  1,023,500 


12,929,500 

19,793,932 

10,570,270 

8,561,520 

452,300 

3,543,750 

10,210,789 

22,556,046 


104,000 


23,655,378 


5,976,952 

0 

622,405 

0 


3,270,625 


5,089,027 

7,907,474 

6,375,740 

404,617 

0 


800,437,000 

59,602,645 

8,597,426 

82,965,282 

0 

143,465,845 

105,263,310 

120,281,693 

0 

21,640,541 

38,250,763 

57,275,260 

42,874,910 

11,260,395 

2,522,873 

41,404,571 

26,245,384 


2,160,337 

26,401,120 

0 


Other  Public 
Utilities 
(Including 
Municipal 
Systems) 

(16) 

Used  by 
Company 

(17) 

738,099,722 

38,776,164 

205,139,795 

5,065,253 

95,038,903 

20,710,143 

125,798,000 

5,675,000 

26,645,370 

7,537,109 

333,403,000 

0 

87,243,697 

2,311,450 

4,837,500 

3,643,668 

63,279,336 

3,352,491 

20,171,697 

554,222 

23,067,058 

2,502,572 

6,818,600 

3,048,454 

91,972,578 

896,868 

1,699,312 

455,902 

. 

1,068,027,252 

55,460,932 

376,700,000  . 

348,281,622 

29,499,042 

1,698,880 

18,581,706 

14,353,792  . 

82,206,214 

5,914,532 

3,759,776 

3,562,297 

875,390,700  • 

164,173,402 

9,786,228 

68,994,350 

3,151,590 

41,064,734 

1,491,017 

(u)  11 1,938,478 

2,835,900 

2,665,652 

20,385,214 

176,188,113 

3,517,123 

(e)  251,219,157 

682,040 

1,820,491 

6,534,174 

1,892,715 

4,695,963 

21,844,239 

1,911,994 

4,811,200 

5,523,514 

1,260,220 

1,832,338 

4,691,855 

742,480 

848,058 

1,519,443 

2,964,800 

1,054,373 

[S«  Col.  (9)1 

18,628,000 

64,369,380 

26,459,700 

682,586,792 

4,657,167 

511,949,927 

13,039,066 

1,232,552,866 

0 

98,066,389 

5,325,005 

140,551,584 

15,158,380 

53,087,175 

10,794,640 

940,504,000 

0 

20,209,843 

12,686,466 

163,467,373 

3,633,946 

151,917,720 

14,246,522 

5,015,007 

9,350,457 

252,090,500 

1,923,739 

67,042,051 

1,802,834 

25,752,777 

2,395,319 

84,790,015 

7,488,405 

42,302,030 

20,011,525 

3,135,348 

1,427,019 

117,536,220 

4,884,998 

47,340,939 

1,651,738 

197,950,608 

_ 

Not 

Accounted  for 
(Losses) 


bomestic 


278,958,157 
159,611,006  (a) 
74,513,469 
65,529,000 
52,011,603 

id) 

27,665,921 

24,905,392 

26,508,895 

21,743,081 

15,210,663 
20,170,550 
5,289,079  (A) 
15,400,717  (i) 


407,819 

306,748 

120,697 

71,794 

62,322 

0 

59,606 

101,097 

43,305 

39,225 


738,384,616 

693,800,000 

330,960,118 

300,626,637 

202,686,363 

156,550,603 

115,256,071 

57,276,100 

93,946,187 

56,040,570 

65,964,797 

45,182,193 

45,004,545 

35,951,396 

10,638,049 

51,548,319 

23,391,949 

29,682,333 

36,913,095 

35,142,665 

11,633,304 

14,219,554 

13,520,839 


550,004 
(a)  1,567,199 
513,610 


233,920 

276,594 

266,623 

0 

120,974 

122,925 

90,350 
(A,t>)  140,046 
104,836 
51,214 
(A,r)  39,912 

120,248 

64,862 

48,165 

69,465 

68,211 


473,163,000 

228,289,811 

122,840,918 

156,772,335 

0 

146,345,647 

119,003,908 

145,437,354 

0 

175.937,507 

85,760,224 

80,198,619 

86,773,632 

33,796,937 

49,260,115 

57,439,556 

59,350,952 

61,956,234 

38,924,605 

45,233,166 

21,326,319 

5,918,940 


Commercial 
Small  Light 
and  Power 


759,675 

450,603 

169,269 

235,068 

0 

256,671 

260,785 

255,004 

0 

253,139 

145,605 

95,994 

147,787 

53,396 

64,188 

78,905 

59,211 

115,215 

79,482 

65,304 


ilVAfll] 


59  I  Illinois  Electric  Power  Company. 
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203,869,548 
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able  II — Detailed  Data  on  Generator  Rating,  Output,  Customers  < 
t  Public  Utility  Systems  Having  an  Output  Exceeding  100,000,0 


31,  1932 

Generated 

Iro  Plants 

1  oral  Output, 

\  Rating  of 

Kw.-Hr. 

j  Generators, 

Kw. 

!  (6) 

(7) 

338,180 

!  2,032,576,325 

kL)  50 

I  1,048,824,142 

58,190 

536,775,777 

\(L)  99,260 

1  433,146,000 

!  109,941 

j  361,974,791 

1  0 

333,403,000 

1,500 

281,846,464 

0 

250,832,000 

40,061 

184,063,033 

1,750 

179,572,365 

i  0 

153,982,440 

25,812 

142,240,346 

9,600 

139,285,039 

30,935 

91,388,626 

715,279 

6,169,910,348 

(L)  1,040,634 

5,378,434,187 

0 

4.981.200,000 

253,765 

2,860,721,532 

0 

2.037,604,869 

56,465 

1,457,715,339 

44,692 

1,382.587,998 

t  0 

1,176,868.998 

!  223,000 

933,430,500 

22,198 

664,678,386 

1  14,276 

412.760,797 

48,000 

370,582,826 

0 

360,023,800 

48,950 

336,846,546 

24,100 

324,958,106 

i  0 

318.059,700 

0 

258.926,233 

;  0 

242,866,592 

4,420 

212,223,069 

350 

198,850,022 

0 

192,354,557 

0 

132.689,604 

0 

124.824,746 

1 16,497,340 

istts 

(Net), 

Kw.-Hr. 


1,485,377,705 

709,424,807 

310,515,148 

318,613,000 

352,445,885 


304,069,000 

191,656,770 

250,832,000 

177,330,683 

4,374,539 


153.982,440 

118,242,146 

44,984,149 

91,344,826 


4,513,193,098 


1,143,810,290 

1,161,617,552 

931,730,100 

424,302,568 

177,237,365 


333,086,260 

0  it) 

225,071,469 

87,931,700 

0  (<) 


258,920,285 
241,551,582 
21 1,245,876 
276,499,142  (y) 
192.354.557 


0  I 

150,054,110  I 
112.303.740 


Pnrehased, 

Kw.-Hr. 


547,198,620 

339,399,335 

226,260,629 

114,533,000 

9,528,906 


29,334,000 

90,189,694 

0 

6,732,350 

175,W7,826 


23,998,200 

94,300,890 


1,656,717,250 


4.557,297,247 
4,957,300,000 
2,728,762,114 
1,784,209,643  (g) 
1,431,340,339 


821,136,940 

23,900,000 

131,959,418 


26,375,000 


238  777,708 
15,251,446 
1,700,400 
240,375,818 
235,523,432 


37,496,566 


111,775,077 

237,026,406 


5,948 
1,315,010 
977,193 
—  77,649,120 
0 


132,689,604 

—25,229,364 

4,193,600 


29,698,000 

10,709,600 

54,278,949 

09,407,438 

40,041,156 


856,800 

80,385,180 

21,152,718 

0 


Distribution  of  Output  in  Kilowatt-Hours,  1932 


Domestic 

Service 

(10) 

Commercial, 
Small  Light, 
and  Power 
(Retail) 

(11) 

187,016,014 

128,297,945 

179,941,658 

188,930,393 

76,651,121 

34,881,986 

43,074,000 

29,386,000 

30,247,997 

19,838,117 

0 

0 

42,538,548 

57,235,168 

54,364,934 

49,054,290 

19,687,703 

12,523,598 

14,844,709 

15,577,611 

11,834,295 

7,792,101 

20,717,740 

18,080,237 

12,974,549 

6,339,766 

(i)  13,277,01  4 

(»,  i) 

388,462,648 

342,441,508 

690,300,000 

901,400,000 

322,896,710 

217,480,595 

(b)  334,883,606 

(x) 

144,639,333 

95,596,397 

133,902,233 

124,042,455 

199,602,499 

104,928,323 

0 

0 

61,971,084 

42,504,131 

72,928,356 

34,750,749 

44,499,855 

27,886,816 

(o)  162,268,207 

(o) 

58,671,993 

71,813,782 

31,244,449 

29,239,090 

(o)  47,244,202 

(o) 

71,849,506 

33,595,706 

28,874,870 

29,044,245 

26,676,482 

14,137,713 

40,143,825 

17,076,586 

36,922,404 

28,399,629 

19,393,085 

14,957,793 

13,271,596 

6,325,066 

20,571,433 

9,421,671 

Large  Light 
and  Power 
(Wholesale) 


548,165,313 

271,652,579 

180,457,249 

117,855,000 

205,809,876 


37,807,182 
106,193,000 
45,844,142 
103,1  12,675 


89,538,219 

53,389,155 

20,113,935 

55,893,637 


2,520,653,273 

1,826,800,000 

1,001,691,701 


912,449,029 


759,558,040 

531,782,350 

0 

252,552,245 

150,911,138 


177,274,482 

80,360,101 

37,009,548 

(o) 


56,114,866 

129,968,792 

104,179,370 

56,940,466 

77,797,577 


74,587,259 

75,799,009 

34,748,523 


56,255,000 

08,001,232 

84,244,647 

83,754,549 

0 


1,270,102,000 

675,247,059 

376,218,624 

252,358,741 

0 


54,767,028 

12,559,623 

15.825.611 


441,061,809 

364,496,310 

333,347,701 

0 

311,979,832 


443,907 

606,648 

461,626 

381,911 

728,244 


185,192,033 

134,654,089 

180,384,118 

49,275,253 

195,411,363 


112,494 

413,747 

069,333 

760,071 

522.472 


164,904,183 

134,850,007 

103,287,441 

105,576,772 

36,340,653 


Other  Sales 
to 

Ultimate 

Consumers 


Other  Public 
Utilities 
(Including 
Municipal 
Systems) 
(16) 


42,319,756 
32,233,778  ... 
10,190,766  ... 
9,873,000  (c) 
8,205,833 


33,533,872 


12,066,000 

3,111,235 


37,409,382 

6,249,680 

44,332,140 

23,890,000 

8,567,651 


738,099,722 

205,139,795 

95,038,903 

125,798,000 

26,645,370 


6,515,398 

7,833,216 

5,367,605 

3,163,199 


20,529,100 


405,171 


7,499,263 

0 


333,403,000 

87.243.697 
4,837,500 

63,279,336 

20.171.697 


4,037,532 

4,797,808 

1,698,264 

1,347,994 


791,500  14,426,302 


3,314,050 


23,067,058 

6,818,600 

91,972,578 

1,699,312 


111,268,123 

204,000,000 

144,020,203 

66,685,530 

21,832,554 


260,680 


153,735,835 

288,200,000 

465,630,861 

174,140,608 

66,157,871 


1,068,027,252 

376,700,000 

348,281,622 

1,698,880 

14,353,792 


47.383,378  (C) 
34,648,933  ... 

0  (r) 

1  1,480,1  15  ... 
21,911,122  ... 


8,437,042 


763,700 


64,593,501 

183,328,749 

0 

28,264,994 

4,072,922 


82,206,214 

3,759,776 

875,390,700 

164,173,402 

68,994,350 


6,181,375 

37.799,022 

28,087,860 

10,784,887 

8,276,252 


6,219,750 


29,857,399 

1,023,500 


41,064,734 
(«)  1  1  1,938,478 
2,665,652 
176,188,113 
(f)  251,219,157 


24,257,743 

5,204,126 

3,220,668 

21,923,510 

10,547,424 


275,928 


6,956,306 


12,929,500 

19,793,932 

10,570,270 

8,561,520 

452,300 


1,820,491 

1,892,715 

21,844,239 

4,811,200 

1,260,220 


3,140,078 

2,631,231 

11,659,655 


3,543,750 

10,210,789 

22,556,046 


4,691,855 

848,058 

2,964,800 


1  17,730,000 
56,576,839 
13,733,179 
80,366,525 
0 


23,655,378 


800,437,000 

59,602,645 

8,597,426 

82,965,282 

0 


[See  Col.  (9)] 
64,369,380 
682,586,792 
511,949,927 
1,232,552,866 


21,318,193 

60,348,977 

29,082,838 

0 

26, 3?  1, 306 


5,976,952 


143,465,845 

105,263,310 

120,281,693 

0 

21,640,541 


98,066,389 

140,551,584 

53,087,175 

940,504,000 

20,209,843 


13,680,033 

20,535,343 

18,545,556 

4,440,330 

7,197,005 


3,270,625 


38,250,763 

57,275,260 

42,874,910 

11,260,395 

2,522,873 


163,467,373 

151,917,720 

5,015,007 

252,090,500 

67,042,051 


10,265,845 

9,470,778 

18,290,796 

20,118,772 

9,428,398 


5,089,027 

7,907,474 

6,375,740 


41,404,571 

26,245,384 


2,160,337 


25,752,777 

84,790,015 

42,302,030 

3,135,348 

117,536,220 


2,659,838 

0 

7^  770  'iftn 
uya,jji,uzo 

533,569,196 


404,617 

0 


01  i,ai  t,jjn 

417,611,058 


26,401,120 

0 

oc  n(\f\  71C 

115,958,138  I 


47,340,939 

197,950,608 


)  and  Distribution  of  Enersy 

,000  Kw.-Hr.  Durins  1932 


This  tabulation  is  based  on  the  operating  company  as 
the  unit.  Group  sutistics  are  given  in  a  few  instances 
for  properties  which,  though  distina  corporate  entities, 
are  operated  in  each  case  as  a  single  physical  system. 


Number  of  Customers,  Dec.  31,  1932 


Other 

Commercia 

Commercia 

Municipal 

Other 

Public 

■■ 

Used  by 

Not 

Small  Light 

Large  Light 

Service 

Sales 

Electric 

Utilities 

Line 

IH 

Company 

Accounted  for 

bomestic 

and  Power 

and  Power 

(Street 

to 

Railway 

(Including 

No. 

vH 

(Losses) 

(Retail) 

(Wholesale] 

Lighting, 

Ultimate 

Operation 

Municipal 

etc.) 

Consumers 

Systems) 

(17) 

(18) 

(19) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

■ 

38,776,164 

278,958,157 

407,819 

61,883 

12,136 

151 

11 

75 

795 

5,065,253 

159,611,006 

id)  306,748 

(a)  70,250 

ia)  529 

ia)  1 

ia)  10 

litl 

20,710,143 

74,513,469 

120,697 

16,957 

2,824 

3 

17 

5,675,000 

65,529,000 

71,794 

11,776 

2,845 

47 

4 

10 

7,537,109 

52,011,603 

62,322 

10,961 

1,907 

973 

2 

9 

Iilil 

0 

id) 

0 

0 

0 

0 

0 

4 

i97 

2,311,450 

27,665,921 

59,606 

9,502 

69 

28 

0 

1 

5 

7 

iiTB 

3,643,668 

24,905,392 

101,097 

14,163 

3,645 

8 

m 

3’352i49i 

26;508;895 

43,305 

7,295 

1,723 

516 

4 

24 

i97 

554,222 

21,743,081 

39,225 

5,862 

416 

7 

(G)  282 

0 

4 

2,502  572 

15,210,663 

32,786 

4,912 

986 

252 

1 

IH 

il 

3,048,454 

20;i70;550 

38^13 

6,565 

1,763 

357 

1 

1 

wa 

>78 

896,868 

5,289,079 

ih)  18,474 

ih)  2,982 

(A)  879 

ik)  14 

ih)  t  6 

13 

112 

455;902 

15;400;7I7 

(ij  24,384 

it,  z) 

(zj  4,318 

58 

1 

6 

14 

52 

55,460,932 

738,384,616 

550,004 

82,903 

4,399 

944 

17 

76 

15 

TiiiB 

(n)  693,800,000 

(a)  1,567,199 

(a)379,24l 

(a)  14,229 

(a)  1,512 

8 

3 

16 

vfm 

29,499,042 

'  330.960;il8 

5I3;6I0 

89,872 

19,312 

i;037 

248 

9 

21 

17 

m 

18,581,706 

300,626,637 

io)  846,883 

io) 

io) 

218 

6 

3 

18 

92 

202,686,363 

233,920 

40,871 

6,610 

454 

38 

25 

19 

14 

5,914,532 

156,550,603 

276,594 

51,376 

4,337 

2,885 

(G)  9,671 

15 

37 

20 

76 

3,562,297 

115,256,071 

266,623 

29,709 

1,915 

182 

1 

3 

21 

rail 

57,276,100 

0 

0 

0 

0 

ir) 

0 

6 

22 

9,786,228 

93,946,187 

120,974 

21,606 

3,836 

716 

5 

13 

23 

3,151,590 

56,040,570 

122,925 

19,010 

4,129 

1,505 

3 

35 

24 

34 

1,491,017 

65,964,797 

90,350 

13,673 

2,836 

875 

2 

14 

25 

178 

2,835,900 

45,182,193 

(h,v)  140,046 

(p) 

(p) 

if) 

(«) 

26 

>52 

20;385;2I4 

45,004,545 

'  104,836 

12,363 

933 

985 

. 

. 

9 

8 

27 

13 

3,517,123 

35,951,396 

51,214 

12,862 

106 

216 

1 

13 

28 

57 

682,040 

10,638,049 

(M  39,912 

(p) 

iv) 

29 

191 

6,534,174 

51,548,319 

120,248 

17,336 

6,708 

126 

. 

2 

30 

M5 

4;695;963 

23,391,949 

64,862 

I0;8I5 

196 

463 

2 

5 

31 

.39 

1,911,994 

29,682,333 

48,165 

6,237 

1,630 

84 

2 

12 

32 

rail 

5,523,514 

36,913,095 

69,465 

11,144 

1,365 

867 

8,984 

1 

4 

33 

1,832,338 

35,142,665 

68,211 

14,025 

2,132 

156 

1 

2 

34 

155 

742,480 

1  1,633,304 

34,486 

4,495 

98 

34 

2 

7 

35 

1,519,443 

14,219,554 

31,352 

3,116 

857 

26 

2 

2 

36 

1,054,373 

13,520,839 

36,456 

5,046 

828 

207 

2 

1 

37 

))1 

18,628,000 

473,163,000 

(B)  759,675 

125,509 

3,119 

4 

20 

5 

38 

26,459,700 

228,289,811 

77,761 

432 

181 

4 

2 

39 

^92 

4,657,167 

122,840,918 

169,269 

32,427 

423 

176 

1,883 

7 

56 

KDl 

)27 

13,039,066 

156,772,335 

512 

2,373 

8 

11 

41 

166 

0 

0 

mmm 

0 

0 

4 

42 

5,325,005 

146,345,647 

256,671 

33,536 

514 

126 

319 

3 

5 

43 

>84 

15,158,380 

119,003,908 

38,953 

6,434 

1,906 

14 

It 

44 

75 

10,794,640 

145,437,354 

^Htfllilill 

5,033 

305 

98 

3 

18 

45 

0 

0 

Hifio 

0 

0 

2 

46 

543 

12,686,466 

175,937,507 

253,139 

48,469 

676 

268 

5 

12 

47 

573 

3,633,946 

85,760,224 

145,605 

1 

275 

65 

9 

17 

48 

14,246,522 

80,198,619 

95,994 

^■Nlfi  1 

3,398 

1,454 

12 

31 

49 

9,350,457 

86,773,632 

147,787 

5,642 

747 

24 

msM 

1,923,739 

33,796,937 

53,396 

8,395 

336 

33 

18 

12 

51 

)5I 

1,802,834 

49,260,115 

64,188 

9,380 

1,704 

28 

iE) 

13 

52 

777 

2,395,319 

57,439,556 

1,722 

25 

6 

14 

53 

7,488,405 

59,350,952 

59,211 

2,281 

248 

3 

19 

54 

20,011,525 

61,956,234 

115,215 

5,326 

1,679 

iJ)  6,925 

13 

55 

548 

1,427,019 

38,924,605 

79,482 

11,616 

214 

9 

11,651 

1 

56 

4,884,998 

45,233,166 

(R)  65,304 

12,551 

3,570 

258 

iA)  8,985 

48 

57 

739 

1,651,738 

21,326,319 

9,555 

699 

185 

1 

5 

58 

5,918,940 

0 

0 

0 

3 

59 

n 

11  IA1  nif 

1  0 

a 

f. 

n 

I 

n 

60 

(^) 

(b) 

(c) 
id) 

U) 

if) 

is) 

ih) 

ii) 

(;) 


ik) 

in 


(m) 


in) 

io) 


ip) 

ig) 

ir) 

is) 


it) 

iu) 
M 

ito) 

ix) 


Bills  rendered  in  December. 
Residence  rate. 

Electricity  exchanged  for  water  power.- 

AII  energy  sold  at  low-tension  bus  of 
generating  station. 

Includes  250,412,355  kw.-hr.  trans¬ 
ferred  to  associated  companies. 

Includes  about  1 1,000  kw.  for  station 
auxiliary  use;  net  204,000  kw. 

Net. 

Customers’  meters. 

Commercial  light  combined  with 
domestic  service. 

Canadian  Niagara  Power  Co.,  Ltd. 
(see  Canada),  included  in  Niagara 
Hudson  Power  Corp.  system;  also 
St.  Lawrence  Power  Co.,  Ltd.,  one 
hydro  plant,  2,000  kw.,  generated 
13,464,272  kw.-hr.  (Canada). 

Includes  farm  service. 

Includes  New  York  Edison  Co., 
Brooklyn  Edison  Co.,  Inc.,  New  York 
&  Queens  Electric  Light  &  Power  Co., 
and  United  Electric  Light  &  Power 
Co. 

Ohio  Electric  Power  Co.,  Columbus, 
Delaware  &  Marion  Electric  Co., 
Reserve  Power  &  Light  Co.,  and 
smaller  properties. 

Energy  used  by  company  included 
with  losses. 

Commercial,  small  light  and  power 
(retail)  and  commercial,  large  light 
and  power  (wholesale)  combined 
with  domestic  service. 

Also  one  plant,  5,000  kw.,  operated 
by  purchased  steam. 

Metropolitan  Edison  Co.,  and  New 
Jersey  Power  &  Light  Co. 

Energy  sold  to  Arundel  Corp.  at  Safe 
Harbor,  Pa.,  for  construction. 

Pennsylvania  Electric  Co.,  Erie 
Lighting  Co.,  Clarion  River  Power 
Co.  and  Youghiogheny  Hydro-Elec¬ 
tric  Corp. 

Kw.-hr._  transferred  from  associated 
companies. 

Includes  109,870,698  kw.-hr.  trans¬ 
ferred  to  associated  companies. 

Customers  of  all  classes  included 
under  domestic. 

Includes  company’s  share  of  jointly 
owned  plant  (Stanton). 

Includes  company’s  share  of  jointly 
owned  plant  (Deepwater). 

Ri  ati  nno  u,v 


1,134,995  31,606,648  134,654,089 

!, 196,888  50,461,626  180,384,118 


20,535,343 

18.545.556 


\iA)  3.270.625 


,/63 

,260 

9in 


163,467,373 

151,917,720 

^  nis  nn? 


3,633,946 
14,246,522 
0  is? 


85,/OU,7i4 

80,198,619 


I4J,6U3 

95,994 

Ii7  7a7 


2l,U/4 

17,102 

7A  7nj 


lu 


3,398 


36,i5U, 

57,275, 

42.874 


373,324.371 

320.293,529 

302.836.096 

271.008.229 


332.654.602 

161.158.919 

244.121,612 

222.075.427 


'fU.DOy./Oy 

159,134,610 
58,714,484 
48.932.802  |( /f) 


)  261.830.100  I  261.830.100 

)  f  203.869.548  |  203.869.548  | 

vJiliu  i.cii&Uil  . 

Public  Service  Company  of  Indiana . 

Illinois  Power  &  Light  Corporation  (Illinois). 

Indiana  &  Michigan  Klectric  Company . 

Ohio  Public  Service  Company . 


45,287,143  24,C 

43,986,035  81,3 

30,526,245  18,* 

49,219,476  39,f 

0 


2 

8 


i  Toledo  Edison  Company . 

Northern  Indiana  Public  Service  Company, 
i  Central  Illinois  Public  Service  Company.... 

f  Indianapolis  Power  &  Light  Company . 

I  Wisconsin  Power  &  Light  Company . 


The  Columbus  Railway,  Power  &  Light  Company.  .. 

Illinois  Electric  Power  Company . 

City  of  Detroit,  Public  Lighting  Commission . 

City  of  Cleveland,  Dept,  of  Public  Utilities . 

Wisconsin  Public  Service  Corporation  and  Subsidiary. 

Central  Illinois  Light  Company . 

Northern  Indiana  Power  Company . 

Indiana  General  Service  Company . 

Indiana  Service  Corporation.  . . 

Moline-Rock  Island  Manufacturing  Company . 


j  I  i,auu 

119,980 

82,110 

93.500 
130,100 

160,200 

102,787 

84,280 

163,200 

54,384 

132.500 
79,400 
80,000 
50,000 
39,750 


103,287,441 

105,576,772 

36,340,653 

72.889,864 

0 

I  A  nflfl  OAn 
i,i/a 
4,280 
3,590 
22,244 
0 


Ohio  Electric  Power  Company  Group  (m). 
Western  United  Gas  &  Electric  Company. 
Wisconsin  Valley  Electric  Company . 


20,118,772 

9,428,398 

2,659,838 

0 

7^  770  "IRn 

533,569,196 

458,872,819 

408,462,952 

395,239,555 

389,779,858 

373,324,371 

320,293,529 

302,836,096 

271,008,229 

261.830.100 
203,869,548 
190,060,990 
165,392,410 

161.601.100 

131,320,248 

130,816,594 

126,841,303 

123,467,451 

116,424,946 

110,185,257 

109,398,945 

103,954,670 


5,089,027 

7,907,474 

6,375,740 

404,617 

0 

n 

01  i,.>i  I,JJ0 

417,611,058 

83,572,163 

209,792,152 

287,997,400 

225,435,151 

332,654,602 

161,158,919 

244,121,612 

222.075,427 

261,830,100 

203,869,548 

172,740,000 

165,392,410 

159,229,020 


2,111,745 

5,299,179 

56.776.500 
82,897,995 

37.638.500 
76,407,100 
61,742,440 


2,160,337 

26,401,120 

0 

BA  nf)n  7‘)C 

/,ti  u 

115,958,138 

375,300,656 

198,670,800 

107,242,155 

164,344,707 

40,669,769 

159,134,610 

58,714,484 

48,932,802 


17,320,990 

0 

2,372,080 

131,320,248 

128,704,849 

121,542,124 

66.690.951 

33.526.951 

72,546,757 

32,991,845 

42,212,230 


Totals  for  section. 


West  North  Central  States 
I  he  North  American  Co.  Sys.  (Mo.,  Ill.  and  Iowa  Group) 

Northern  States  Power  Company  (Del.)  Subsidiaries . 

Kansas  City  Power  &  Light  Company . . 

Minnesota  Power  &  Light  Company . 

Nebraska  Power  Company . 


6,636,735 


457,170 

291,016 

258,537 

30,300 

98,000 


312,466  20,664,414,922  15,924,041,482  4,740,373,440 


264,000 

146,735 

0 

94,911 

0 


76  !•  Kansas  Gas  &  Electric  Company . 

77  1  Des  Moines  Electric  Light  Company . 

78  ,  Empire  District  Electric  Company . (  ff) 

79  t  Sioux  City  Gas  &  Electric  Co.,  Iowa  Pub.  Serv.  Co.  System. 

80  I  The  Kansas  Power  &  Light  Company . 

81  !  Interstate  Power  Company  (Del.)  and  Subsidiaries . 

82  I  Iowa  Electric  Light  &  Power  Company . 

83  f  riie  United  Power  &  Light  Corporation  (of  Kansas) . 


1,650,408,229 

974,484,310 

615,730,828 

336,451,669 

313,610,700 

235,850,500 

177,656,470 

155,431,973 

153,647,061 

147,425,196 

137,742,749 

125,997,054 

114,104,546 


1,650,388,434 

919,630,123 

613,098,645 

335,895,169 

313,610,700 

235,806,000 

177,656,470 

151,927,780 

142,377,420 

141,653,953 

137,742.749 

125,204,932 

96,535,043 


Totals  for  section. 


South  Atlantic  States 

Duke  Power  Company .  9 

Georgia  Power  Company .  15 

Appalachian  Electric  Power  Company  (0) . . .  M 

C'onsolidated  Gas  Electric  Light  &  Power  Co.  of  Baltimore.  3 
Carolina  Power  &  Light  Company .  4 

The  North  American  Co.  System(DIstrict  of  Columbia  Group).  1 

Virginia  Electric  &  Power  Company . . .  8 

Assoc.  Gas  &  Elec.  System  (South  Carolina  Group)  (jj) .  2 

Virginia  Public  Service  Company .  6 

Florida  Power  &  Light  Company . (Af)  38 


1,678,809 


306,725 

89,536 

340,575 

257,000 

46,750 

208,000 

127,949 

78,000 

67,926 

139,840 


540,231  5,138,541,285  5,041,527,418 


41  (L) 

23  (C) 


598,730 

287,087 

44,900 

0 

205,450 

0 

28,950 

154,705 

15,326 

0 


[  Tampa  Electric  Company . 

r  Delaware  Power  &  Light  Company. .  . .  . .  . . 
I  Florida  Power  Corporation  and  Subsidiaries. 

i  South  Carolina  Power  Company . 

f  Wheeling  Electric  Company . 


1,649,582,952 

1,163,107,611 

1,135,486,426 

843.522.718 
814,270,505 

542,527,569 

507,496,464 

397.764.719 
219,240,422 
197,622,270 

127,731,492 

119,849,982 

98,446,191 

89,262,093 

86,783,762 


1,320,485,073 

1,085,048,521 

919,384,358 

234,117,024 

618,891,920 

542,527,569 

363,148,084 

365,767,325 

198,521,007 

193,112,890 

120,062.231 

0 

97,491,321 

88,675,109 

0 


19,795 

54,854,187 

2,632,183 

556,500 

0 

44,500 

0 

3,504,193 

11,269,641 

5,771,243 

0 

792,122 

17,569,503 

97,013,867 


329,097,879 

78.059,090 

216,102,068 

609,405,694 

195,378,585 


144,348,380 

31,997,394 

20,719,415 

4,509,380 

7,669,261 

119,849,982 

954,870 

586,984 

86,783,762 


Totals  for  section. 


East  South  Central  States 

Alabama  Power  Company . 

The  Tennessee  Electric  Power  Company . . .  .  .  .  .. 

Louisville  Gas  &  Electric  Company  (Del.)  Subsidiaries. 

U.  S.  Government  (Muscle  Shoals) . 

Kentucky  Utilities  Company . 


Birmingham  Electric  Company . 

;  Memphis  Power  &  Light  Company. . 
i  Mississippi  Power  &  Light  Company. 

i  Mississippi  Power  Company . 

i  Tennessee  Public  Service  Company.. 


Totals  for  section. 


West  South  Central  States 

Louisiana  Power  &  Light  Company . 

Texas  Electric  Service  Company . 

Houston  Lighting  &  Power  Company . 

Texas  Power  &  Light  Company . 

Dklahoma  Gas  &  Electric  Company . 


Arkansas  Power  &  Light  Company 
New  Orleans  Public  Service  Inc.. . . 

Gulf  States  Utilities  Company . 

(.'entral  Power  &  Light  Company. . 
Dallas  Power  Sc  Light  Company... 


Southwestern  Gas  Sc  Electric  Company, 


j;  West  Texas  Utilities  Company . 

I  San  Antonio  Public  Service  Company . 

■  El  Paso  T'lectric  Company  (and  Affiliates). 


Totals  for  .section. 


j  Mountain  States 

124  “  The  Montana  Power  Company . 


116 

1,794,917 

no 

1,365,823 

7,992,695,176 

6,147,232,432 

1,845,462,744 

13 

(C) 

156.417 

6 

(C) 

398,300 

1,406.939,956 

1,190,639,706 

(s) 

216,300,250 

15 

(L) 

109,382 

14 

133,123 

536,913,727 

468,253,247 

(s) 

68,660,480 

3 

112,020 

1 

80,320 

410,323,910 

346,553,310 

63,770,600 

0 

0 

1 

184,000 

286,638,000 

286,638,000 

0 

16 

53,480 

2 

24,540 

251,322,584 

212,724,544 

38,598,040 

1 

11,700 

0 

0 

198,282,094 

0 

198,282,094 

1 

54,000 

0 

0 

172,532,740 

172,531,300 

1,440 

43 

20,398 

0 

0 

132,226,989 

4,400,422 

127,826,567 

26 

25,572 

0 

0 

103,725,735 

18,767,679 

(g) 

84,958,056 

1 

6,125 

1 

150 

93,796,831 

491,480 

93,305,351 

119 

549,094 

25 

820,433 

3,592,702,566 

2,700,999,688 

891,702,878 

15 

90,122 

0 

0 

551,155,000 

485,116,000 

66,039,000 

12 

102,069 

0 

0 

452,534,000 

449,224,000 

3,310,000 

7 

187,681 

0 

0 

435,971,000 

399,117,000 

36,854,000 

15 

(L) 

99,226 

4 

885 

435,440,000 

311,895,000 

123,545,000 

17 

184,520 

0 

0 

430,351,857 

405,132,309 

25,219,548 

40 

(L) 

38,000 

3 

(L) 

65,666 

301,055,000 

107,933,000 

193,122,000 

3 

112,700 

0 

0 

297,521,000 

297,521,000 

0 

13 

77,770 

0 

0 

223,004,239 

116,839,439 

106,164,800 

10 

53,226 

5 

15,000 

220,637,696 

177,892,334 

42,745,362 

1 

82,500 

0 

0 

209,154,642 

207,265,500 

1,889,142 

14 

45,700 

0 

0 

194,055,928 

120,449,631 

73,606,297 

(f/)l4 

( U)  79,320 

0 

0 

186,934,051 

156,441,285 

30,492,766 

22 

53,918 

0 

0 

186,102,888 

181,761,547 

4,341,341 

2 

99,050 

2 

790 

172,707,153 

129,399,625 

43,307,528 

3 

59,864 

0 

0 

89,443,680 

89,443,680 

0 

188 

1,365,666 

14 

82.341 

4,386,068,134 

3,635,431,350 

750,636,784 

_ L 

900 

II 

293,400 

613,026.278 

605,932,000 

7,094,278 

258  \{A)  8,985 


163,467,3/3 

151,917,720 

5,015,007 

252,090,500 

67,042,051 

25,752,777 

84,790,015 

42,302,030 

3,135,348 

117,536,220 

47,340,939 

197,950,608 

0 

8,160,151 

36,427,901 

3,220,633 

16,379,124 

1,578,266 

19,037,613 

101,411,774 


24,296,690 

16,600,800 


3,633,946 

14,246,522 

9,350,457 

1,923,739 

1,802,834 

2,395,319 

7,488,405 

20,011,525 

1,427,019 

4,884,998 

1,651,738 


13,921,910 

3,632,531 


3,755,459 

1,007,669 

18,401,931 

5,040 


4,647,251 


90,430,348 

72,768,683 

77,640,726 

23,656,987 

38,525,060 

30,719,166 

25,979,969 

7,878,351 

26,786,472 

13,973,143 

27,755,410 

28,273,819 

15,021,688 


235,272,447 

155,255,072 

129,949,423 

30,454,940 

62,022,557 

38,460,520 

10,943,928 

8,721,597 

20,469,029 

13,890,792 

29,381,567 

4,422,262 

10,800,278 


489,091,888 

324,972,878 

181,727,748 

167,006,348 

104,615,905 

112,732,972 

74,644,609 

48,445,088 

49,571,736 

25,562,060 

14,567,473 

47,788,747 

50,145,598 


37,475,205 

36,729,103 

33,749,955 

3,152,225 

6,872,289 


2,642,800  .... 
9,243,703  {A) 
1,617,485  .... 
11,792,963  (7) 
4,468,726  {A) 

10,201,452 
2,500,515  {A) 
2,518,560  {A) 


41,383,995 


1,426,928 


1,092,031 


5,281,826 

1,035,836 

6,267,860 

1,853,327 

946,297 


158,148,398 

2,625,062 

95,569,729 

14,068,077 

28,691,100 

4,986,921 

'  '4,298,885 
3,695,731 
1,499,954 


6,503,708 

336,100 


285,247,703 

56,566,057 

25,399,354 

44,389,208 

45,208,855 

10,336,650 

30,714,900 

49,854,359 

6,953,027 

68,872,248 

12,875,535 

16,321,050 

10,902,814 


7,528,382 

10,088,684 

6,711,032 

1,517,343 


822,437 

1,318,524 

655,896 

2,898,032 

1,583,349 

9,601,541 

1,738,654 

3,028,714 


247,213,858 

174,094,776 

64,982,861 

52,206,541 

26,248,006 

35,149,034 

23,718,806 

33,960,312 

26,198,245 

16,539,088 

27,091,911 

16,594,972 

20,404,497 


(K) 

91,270,310 

61,232,500 

43,322,553 

32,822,142 

06,659,823 

65,509,122 

6,458,056 

46,191,964 

44,492,198 

12,820,279 

16,622,066 

10,484,660 

10,169,114 

13,935,586 


62,391,493 

53,305,755 

42,647,261 

0 

16,572,391 

24,032,487 

23,208,931 

15,235,922 

16,145,256 

12,383,408 


(A') 

132,820,108 

81,246,201 

95,237,283 

24,639,927 

135,940,889 

90,078,381 

6,459,707 

25,121,540 

42,878,605 

14,768,003 

20,684,046 

9,415,335 

10,665,267 

21,883,834 


1,337,735,087 

552,640,492 

768,242,777 

374,957,184 


(A) 

15,976,073 

6,493,969 

15,899,090 


3,061,469 


223,081,977  (P)  31,423,798 


(A) 

51,078,512 

22,922,016 

129,237,937 


4,174,920  (P)357,376.271 


(A)  55,155,749 

50,096,767  (A’)  8,548,887 
62,536,750  5,066,080 

.  10,574,016 

357,376.271  1,236,521 


115,846,529 

214,718,104 

81,610,393 

77,633,957 

27,093,170 

66,807,127 

50,065,143 

15,830,006 

45,539,423 

32,657,186 


23,169,534  .... 
4,214,294 
2,976,389  .... 
4,702,897  .... 
17,699,903  (C) 

3,517,744  (C) 
2,039,008  .... 
1,957,202  (A) 
2,019,179  .... 
1,081,871 


9,641,300 


3,729,960 

960,191 


657,243 


67,845,626 

31,982,180 

926,790 

7,310,254 

3,452,100 

6,723,995 

12,016,573 

3,056,155 


634,510 
21,671,952 
267,288,480 
14,547,708 
226,348  {N) 


5,043,990 

5,641,377 

3,833,959 

5,429,327 

11,316,929 


1,535,480  (A)  2,255,155 


6,890,017 

37,799,582 

729,200 


855,656 

1,190,899 

445,771 

664,419 


58,599,282 

54,905,079 

41,524,564 

0 

15,276,267 

37,023,773 

43,639,111 

17,196,294 

23,281,538 

14,160,338 


649,725,214 

234,721,302 

96,660,499 

0 

82,250,071 

70,074,220 

34,520,348 

50,624,810 

37,181,539 

44,283,375 


6,670,012  .... 
4,389,793  .... 
20,666,721  .... 
0 

6,160,055  {A) 

5,724,328  (G) 
8,817,305  .... 
14,030,829 
2,912,889  .... 
3,122,210 


1,875,224 

186,868 


1,512,154 


6,693,102 

31,103,401 

41,235,021 

0 

233,891 

34,673,994 

25,955,272 

1,578,994 

857,156 

7,070,747 


387,122,1  1  1 
14,000,275 
126,650,620 
820,619,000 
92,015,153 


12,058,840 

228,160 

1,889,100 

1,160,897 


3,954,145 

6,148,197 

2,283,987 

6,019,000 

4,730,212 

1,087,534 

1,221,314 

1,743,615 

736,562 

1,428,063 


256,692,116 
260,676,462 
124,684,664  . 
74,294,655  . 
139,514,949  * 

87,386,668  ' 
64,039,754  ' 
28,210,945 
38,302,775  j 
46,733,057  j 

18,343,518  I 
10,677,473  = 
21,111,264  ! 
17,367,332  j 
13,441,350 


231,784,597  i 
138,339,925  I 
38,655,237  i 
0  : 

32,209,320  = 

25,478,890  ! 
23,111,619  i 
30,076,211  = 
20,721,695 
3 


(A) 

111  727 


196,956 

48,189 

133,016 

93,761 

11,321 

58,505 

61,184 


8,789,492 

32,131,000 

45,227,092 

40,629,611 

50,028,297 

21,473,900 

32,378,359 

18,161,009 

20,713,010 

33,871,413 

20,513,760 

27,279,837 

17,239,210 

24,258,947 

8,766,388 


6,969,637 

46,566,000 

82,337,337 

42,606,055 

52,056,869 

25,425,729 

32,174,402 

20,825,510 

36,783,829 

70,558,771 

24,024,127 

14,773,278 

14,003,978 

58,841,916 

19,134,154 


173,969,718 

155,665,000 

186,827,844 

156.461.652 
203,842,117 

125.871,706 

89,048,559 

107,779,262 

72.460.652 
27,874,009 

88,174,361 

87,982,549 

51,573,087 

32,079,788 

30,077,103 


3,781,112 
19,869,000 
31,426,315  (G) 
25,443,869  (G) 
26,609,550  ... 


1,214,874 

555,000 

4,489,119 

2,011,305 


13,548,000 

24,366,673 

17,223,789 

17,399,272 


7,968,782 
17,372,873  .... 
5,239,126 
5,568,704 
23,634,698  (G) 

7,432,211  .... 
8,014,565  .... 
5,282,743  {A) 
1,959,664  .... 
1,559,170  (G) 


927,877 


316,794,983 

119,311,000 

9,020,276 

68,154,257 

12,266,471 


772,1  15 


6,556,801 

734,370 

145,706 


13,730,888  28,883,192 

40,303,720  (S)  52,345,858 


1,047,628 


864,166 


1,974,737 

576,190 

28,869,689 

6,606,550 

3,520,397 

37,006 

6,308,811 

5,807,230 


16,684,576 

7,304,848 

1,855,532 

14,235,992 

14,109,240 

50,400,206 

16,388,544 

9,038,844 


1,927,344 

2,192,449 

2,416,269 

14,675,926 

2,062,083 

6,655,311 

27,638,830 

3,126,118 

6,132,614 

1,743,809 

8,129,732 

726,669 

713,234 


38,863,069  = 
64,889,000  i 
50,349,000  = 
80,717,013  i 
65,733,012  \ 

I 

62,097,000  i 
31,835,146  i 
{T)  39,127,907  I 
48,857,263  > 
19,218,706  ^ 

26,936,313  ^ 
29,510,376  : 
38,389,298  = 
32,142,814  i 
13,483,391  i 


37,225,960 


37,345,647 


I  Mountain  States 
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! !  a  ,■ 

2,175 

693,551,026 

611,311,550 

82,239,476  t 

4,280 

533,569,196 

417,611,058 

115,958,138  ! 

3,590 

458,872.819 

83,572,163 

375.300,656  I 

22,244 

408,462,952 

209,792,152 

198,670.800  ! 

0 

395,239,555 

287,997,400 

107,242,155  5 

6,800 

389,779,858 

225.435,151 

164,344,707 

(A) 

17,145 

373,324,371 

332,654,602 

40,669,769 

0 

320,293,529 

161,158.919  1 

159,134,610 

0 

302,836,096 

244,121,612 

58,714,484 

37.516 

271,008,229 

222.075,427 

48,932,802 

0 

261,830,100 

261,830,100 

0 

0 

203,869,548 

203,869,548 

0 

0 

190,060,990 

172,740,000 

17,320,990  j 

0 

165,392.410 

163,392,410 

0  1 

29,620 

161,601,100 

159,229,020 

2,372,080  [ 

0 

131,320,248 

0 

131,320,248  1 

384 

130,816,594 

2,111,745 

128,704,849  i 

0 

126.841,303 

5,299,179 

121,542,124 

0 

123,467,451 

56,776,500 

66,690,951 

0 

116,424,946 

82,897,995 

33,526,951 

0 

110,185,257 

37,638,500 

72,546,757 

125 

109,398,945 

76,407,100 

32,991,845 

15,592 

103,954,670 

61,742,440 

42,212,230 

312,466 

20.664,414,922 

15,924.041.482 

4,740,373,440 

264,000 

1,650,408,229 

1,650.388,434 

19,795 

146,735 

974,484,310 

919,630,123 

54,854,187 

0 

615,730,828 

613,098,645 

2,632,183 

94,911 

336,451,669 

335,895.169 

556,500 

0 

313,610,700 

313,610,700 

0 

0 

235,850,500 

235,806,000 

44,500 

800 

177,656,470 

177,656,470 

0 

19,600 

155,431,973 

151,927,780 

3,504,193 

2.025 

153,647,061 

142,377,420 

11,269,641 

0 

147,425,196 

141,653,953 

5,771,243 

6,805 

1  137,742.749 

137,742.749 

0 

1,460 

1  125,997,054 

125,204,932 

792,122 

3,895 

114,104,546 

1  ^ 

96,535,043 

17,569,503 

540,231 

5.138,541.285 

5,041,527.418 

97,013,867 

XL) 

598,730 

1.649.582,952 

1,320,485,073 

329,097,879 

(C) 

287,087 

1,163,107,611 

1,085,048.521  (g) 

78,059,090 

44,900 

1.135,486,426 

919,384,358 

216,102,068 

0 

843,522,718 

234,117,024 

609,405,694 

205,450 

814,270,505 

618,891,920 

195,378,585 

0 

542,527,569 

542,527,569 

0 

28,950 

507,496,464 

363,148,084 

144,348,380 

154,705 

397,764,719 

365,767,’25 

31,997,394 

(/.) 

15,326 

219,240,422 

198,521,007 

20,719,415 

0 

197,622,270 

193,1 12,8:0 

4,509,380 

600 

127,731,492 

120.062,231 

7,669,261 

0 

119.849,982 

0 

119,849,982 

13,800 

98,446,191 

97,491,321 

954,870 

16,275 

89,262.093 

88,675,109  (g) 

586,984 

i 

0 

86,783,762 

0 

86,783,762 

1,365.823 

7,992,695,176 

6,147,232,432 

1,845,462,744 

C.) 

398,300 

1,406.939.956 

1,190,639,706  (g) 

216,300,250 

133,123 

536.913,727 

468,253,247  (g) 

68,660,480  i 

80,320 

410.323.910 

346,553,310 

63,770,600 

184,000 

286,638,000 

286,638.000 

0  1 

24.540 

251,322,584 

212,724,544 

38,598,040 

0 

198.282,094 

0 

198.282,094 

0 

172,532,740 

172,531,300 

1,440  1 

0 

132,226,989 

4,400,422 

127,826,567 

0 

103,725,735 

18,767,679  (g) 

84,958,056 

150 

93,796,831 

491,480 

93,305,351 

■ 

820.433 

3,592,702,566 

2,700.999,688 

891,702,878 

0 

531,155,000 

485.116,000 

66,039,000  ; 

0 

452.534,000 

449,224,000 

3,310,000 

0 

435.971,000 

399,117,000 

36,854,000 

885 

1  435,440,000 

311,895,000 

123,545,000 

0 

430,351.857 

405,132,309 

25,219,548  i 

\L) 

65.bh6 

301,055.000 

107,933,000 

193,122,000 

0 

1  297,521.000 

297,521,000 

0  ! 

i 

0 

223,004,239 

116.839,439 

106,164,800 

1  5,000 

220,637,696 

177,892,334 

42,745,362  | 

0 

209,154,642 

207.265,500 

1,889.142  j 

0 

194,055,928 

120,449,631 

73,606,297  i 

0 

186.934,051 

156,441,285 

30,492,766 

0 

186,102.888 

181,761,547 

4,341,341 

790 

172,707,153 

129.399,625 

43,307,528 

0 

89,443.680 

89,443,680 

0 

7,094,278 


95,122,747 

43,134,995 

62,196,888 

29,293,887 

42,275,070 

43,505,113 

30,715,083 

45,287,143 

43,986,035 

30,526,245 

49,219,476 

0 

0 

24,750,063 

17,988,690 

20,899,037 

16,111,521 

16,145,172 

10,121,335 

0 


108,443,907 

31,606,648 

50,461,626 

26,381,911 

29,728,244 

44,112,494 

20,413,747 

24,069,333 

81,760,071 

18,522,472 

39,936,189 

0 

80,699 

18,782,361 

14,211,023 

26,874,803 

10,547,982 

19,029,929 

11,810,609 

0 


<85,192,033 

134,654,089 

180,384,118 

49,275,253 

195,411,363 

164,904,183 

134,850,007 

103,287,441 

105,576,772 

36,340,653 

72,889,864 

0 

14,088,960 

47,819,742 

58,580,757 

62,414,851 
48,883,941 
•  67,973,087 
48,050,707 
0 


13,680,033  .... 
20,535,343  .... 
18,545,556  {A) 
4,440,330  .... 
7,197,005 


3,270,625 


10,265,845  .... 
9,470,778  .... 
18,290,796  {A) 
20,118,772 
9,428,398  {A) 


2,659,838 

0 

76,729,580 

31,293,562 

5,380,463 


5,089,027 

7,907,474 

6,375,740 

404,617 

0 

0 


38,250,763 
57,275,260 
42,874,910 
11,260,395 
2,522, 67i 

41,404,571 

26,245,384 


2,160,337 

26,401,120 

0 

86,000,725 


4,905,745 

5,269,949 

4,095,602 

2,291,837 

0 


105,120 


163,467,373 

151,917,720 

5,015,007 

252,090,500 

67,042,051 

25,752,777 

84,790,015 

42,302,030 

3,135,348 

117,536,220 

47,340,939 

197,950,608 

0 

8,160,151 

36,427,901 

3,220,633 

16,379,124 

1,578,266 

19,037,613 

101,411,774 


18,988,281 

11,117,429 


23,224,976 

7,837,220 


12,851,588 

50,058,994 


2,165,312 

1,881,873 


2,175,182 

960,663 


24,296,690 

16,600,800 


190,430,348 

172,768,683 

77,640,726 

23,656,987 

38,525,060 

30,719,166 

25,979,969 

7,878,351 

26,786,472 

13,973,143 

27,755,410 

28,273,819 

15,021,688 


(K) 

91,270,310 

61,232,500 

143,322,553 

32,822,142 

106,659,823 

65,509,122 

6,458,056 

46,191,964 

44,492,198 

12,820,279 

16,622,066 

10,484,660 

10,169,114 

13,935,586 


62,391,493 

53,305,755 

42,647,261 

0 

16,572,391 

24,032,487 

23,208,931 

15,235,922 

16,145,256 

12,383,408 


8,789,492 

32,131,000 

45,227,092 

40,629,611 

50,028,297 

21,473,900 

32,378,359 

18,161,009 

20,713,010 

33,871,413 

20,513,760 

27,279,837 

17,239,210 

24,258,947 

8,766,388 


235,272,447 

155,255,072 

129,949,423 

30,454,940 

62,022,557 

38,460,520 

10,943,928 

8,721,597 

20,469,029 

13,890,792 

29,381,567 

4,422,262 

10,800,278 


489,091,888 

324,972,878 

181,727,748 

167,006,348 

104,615,905 

112,732,972 

74,644,609 

48,445,088 

49,571,736 

25,562,060 

14,567,473 

47,788,747 

50,145,598 


37,475,205 

36,729,103 

33,749,955 

3,152,225 

6,872,289 


2,642,800  .... 
9,243,703  (A) 
1,617,485  .... 
11,792,963  (7) 
4,468,726  {A) 

10,201,452 
2,500,515  (A) 
2,518,560  (A) 


41,383,995 


1,426,928 


1,092,031 


(K) 

132,820,108 

81,246,201 

95,237,283 

24,639,927 

135,940,889 

90,078,381 

6,459,707 

25,121,540 

42,878,605 

14,768,003 

20,684,046 

9,415,335 

10,665,267 

21,883,834 


1,337,735,087 

552,640,492 

768,242,777 

374,957,184 


(K) 

15,976,073 

6,493,969 

15,899,090 


223,081,977  (P)  31,423,798 


115,846,529 

214,718,104 

81,610,393 

77,633,957 

27,093,170 

66,807,127 

50,065,143 

15,830,006 

45,539,423 

32,657,186 


23,169,534 

4,214,294 

2,976,389 

4,702,897 

17,699,903 

3,517,744 

2,039,008 

1,957,202 

2,019,179 

1,081,871 


5,281,826 

1,035,836 

6,267,860 

1,853,327 

946,297 


3,061,469 


9,641,300 


3,729,960 


158,148,398 

2,625,062 

95,569,729 

14,068,077 

28,691,100 

4,986,921 

'4,’298,885 

3,695,731 

1,499,954 


6,503,708 

336,100 


285,247,703 

56,566,057 

25,399,354 

44,389,208 

45,208,855 

10,336,650 

30,714,900 

49,854,359 

6,953,027 

68,872,248 

12,875,535 

16,321,050 

10,902,814 


(K)  (K) 

51,078,512  50,096,767 

22,922,016  62,536,750 

129,237,937  . 

4,174,920  (P)357,376,271 


67,845,626 

31,982,180 

926,790 

7,310,254 

3,452,100 

6,723,995 

12,016,573 

'  '2,326,807' 
3,056,155 


634,510 

21,671,952 

267,288,480 

14,547,708 

226,348 

1,535,480 

6,890,017 

37,799,582 

729,200 


58,599,282 

54,905.079 

41,524,564 

0 

15,276,267 

37,023,773 

43,639,111 

17,196,294 

23,281,538 

14,160,338 


549,725,214 

234,721,302 

96,660,499 

0 

82,250,071 

70,074,220 

34,520,348 

50,624,810 

37,181,539 

44,283,375 


6,670,012 

4,389,793 

20,666,721 

0 

6,160,055 

5,724,328 

8,817,305 

14,030,829 

2,912,889 

3,122,210 


1,875,224 


1,512,154 


6,693,102 

31,103,401 

41,235,021 

0 

233,891 

34,673,994 

25,955,272 

1,578,994 

857,156 

7,070,747 


387,122,1  1  1 
14,000,275 
126,650,620 
820,619,000 
92,015,153 


12,058,840 

228,160 

1,889,100 

1,160,897 


6,969,637 

46,566,000 

82,337,337 

42,606,055 

52,056,869 

25,425,729 

32,174,402 

20,825,510 

36,783,829 

70,558,771 

24,024,127 

14,773,278 

14,003,978 

58,841,916 

19,134,154 


173,969,718 

155,665,000 

186,827,844 

156,461,652 

203,842,117 

125.871,706 

89,048,559 

107,779,262 

72,460,652 

27,874,009 

88,174,361 

87,982,549 

51,573,087 

32,079,788 

30,077,103 


3,781,112 

19,869,000 

31,426,315 

25,443,869 

26,609,550 

7,968,782 

17,372,873 

5,239,126 

5,568,704 

23,634,698 

7,432,211 

8,014,565 

5,282,743 

1,959,664 

1,559,170 


1,214,874 

555,000 

4,489,119 

2,011,305 


6,556,801 
734,3 
145.7 


13,548,000 

24,366,673 

17,223,789 

17,399,272 


316,794,983 

119,311,000 

9,020,276 

68,154,257 

12,266,471 


13,730,888  28,883,192 

40,303,720  (S)  52,345,858 


1,974,737 

576,190 

28,869,689 

6,606,550 

3,520,397 

37,006 

6,308,811 

5,807,230 


16,684,576 

7,304,848 

1,855,532 

14,235,992 

14,109,240 

50,400,206 

16,388,544 

9,038,844 


73 

20 

37 

30 

51 

77 

15 

30 

48 

20 

39 

38 

0 

51 

31 

33 

24 

66 

13 

74 

3,633,946 

14,246,522 

9,350,457 

1,923,739 

1,802,834 

2,395,319 

7,488,405 

20,011,525 

1,427,019 

4,884,998 

1,651,738 

85,760,224 

80,198,619 

86,773,632 

33,796,937 

49,260,115 

57,439,556 

59,350,952 

61,956,234 

38,924,605 

45,233,166 

21,326,319  1 
5,918,940  1 
13,161,026  ! 
20,664,621  ! 
25,379,735 

12,391,432 

29,584,668 

17,011,578 

8,619,025 

1,250,200 

145,605 

95,994 

147,787 

53,396 

64,188 

78,905 
59,211 
115,215 
79,482 
(R)  65,304 

82,041 

0 

0 

38,865 

35,822 

34,015 

39,352 

29,137 

19,421 

0 

21,074 

17,102 

26,703 

8,395 

9,380 

10,428 

10,963 

22,510 

11,616 

12,551 

9,555 

0 

9 

6,296 

7,112 

7,234 

7,623 

4,658 

2,870 

0 

275 

3,398 

5,642 

336 

1,704 

1,722 

2,281 

5,326 

214 

3,570 

699 

0 

6 

65 

1,454 

747 

33 

28 

25 

248 

1,679 

9 

258 

185 

0 

mmm 

9 

12 

18 

(E) 

6 

3 

0 

1 

0 

1 

17 

31 

24 

12 

13 

14 

19 

13 

1 

48 

5 

3 

0 

143 

9 

4 

21 

5 

8 

3 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

[A)  3,510 

(A)  6,925 
11,651 
(A)  8,985 

0 

0 

13,921,910 

3,632,531 

409,697 

3,755,459 

1,007,669 

18,401,931 

5,040 

381 

1,680 

166 

1,567 

109 

1,157 

0 

82 

25 

715 

19 

227 

0 

1 

1 

1 

3 

1 

m 

4,647,251 

672,951 

. 

14,929,964 
12,661,485  1 

(A,  R)  33,636 
20,906 

(A)  5,668 
4,156 

(A)  82 

1,018 

(A)  14 

31 

(A)  111 

67 

(h)  1 

1 

(A)  6 

8 

— 

7,528,382 

. 

i 

247,213,858 

270,957 

40,158 

339 

41 

3 

20 

71 

57 

10,088,684 

174,094,776 

292,534 

47,378 

20,468 

334 

413 

2 

73 

72 

54 

6,711,032 

64,982,861 

115,466 

23,827 

155 

444 

3 

12 

73 

m 

1,517,343 

52,206,541 

(k)  35,872 

6,609 

395 

66 

1 

23 

74 

55 

26,248,006 

55,111 

8,071 

219 

39 

1,014 

1 

2 

75 

9 

822,437 

35,149.034 

50,794 

8,066 

622 

48 

8 

17 

76 

1,318,524 

23,718,806 

42,218 

5,835 

2,372 

216 

(A)  1,385 

4 

77 

59 

655,896 

33,960,312 

17,906 

4,906 

1,341 

51 

2 

9 

78 

27 

2,898,032 

26,198,245 

57,497 

11,828 

3,677 

292 

(7)  4,632 

1 

29 

79 

48 

1,583,349 

16,539,088 

26,220 

5,201 

811 

116 

(A)  845 

14 

80 

35 

9,601,541 

27,091,911 

59,401 

18,192 

52 

488 

1 

44 

81 

m 

1,738,654 

16,594,972 

43,222 

1,664 

326 

85 

(A)  2,248 

3 

24 

82 

14 

3,028,714 

20,404*497 

27,937 

6,747 

2,011 

120 

(A)  900 

23 

83 

H 

1 

55,155,749 

. 

256,692,116 

E 

(K) 

(K) 

585 

(K) 

(K) 

(K) 

(K) 

84 

(A’)  8,548,887 

260,676,462 

111727 

33,332 

405 

421 

1 

43 

85 

Efia 

5,066,080 

124,684,664 

103,604 

24,121 

628 

184 

554 

8 

27 

86 

10,574,016 

74,294,655 

i  196,956 

24,896 

314 

16 

1 

87 

71 

1,236,521 

139^5 14^949 

48,189 

13;i40 

922 

(P)  961 

0 

(P)  8 

88 

5,043,990 

87,386,668 

133,016 

18,728 

126 

36 

4 

1 

89 

52 

5,641,377 

64,039,754 

93,761 

18,950 

805 

81 

2,340 

5 

14 

90 

m 

3,833,959 

28,210,945 

11,321 

3,080 

443 

80 

1 

7 

91 

il 

5,429,327 

38,302,775 

58,505 

11,409 

2,150 

106 

3 

8 

92 

48 

(A)  11,316,929 

46,733,057 

61,184 

15,318 

839 

1,172 

(G)  1,118 

2 

1 

93 

(A)  2,255,155 

18,343,518 

26,821 

5,619 

62 

109 

(C)  885 

2 

94 

17 

855,656 

10,677,473 

28,466 

5,602 

196 

21 

1 

3 

95 

82 

1,190,899 

21,111,264 

19,486 

5,284 

173 

120 

(A)  597 

14 

96 

445,771 

17,367,332 

15,138 

5,264 

85 

46 

(E) 

3 

97 

664,419 

13,441,350 

23,489 

4,803 

50 

26 

43 

2 

98 

11 

(A)  3,954,145 

231,784,597 

74,611 

22,987 

537 

164 

(E) 

51 

99 

75 

6,148,197 

138,339,925 

88,838 

21,630 

838 

91 

1 

6 

100 

wl 

2,283,987 

38,655,237 

74,443 

11,037 

3,644 

355 

1 

4 

101 

mi 

6,019,000 

0 

0 

'0 

0 

0 

0 

0 

1 

102 

53 

4,730,212 

32,209,320 

40,976 

10,811 

2,018 

298 

(A)  3,259 

I 

22 

103 

1,087,534 

25,478,890 

43,51 1 

6,954 

322 

256 

(C)  37 

104 

M 

1,221,314 

23,111,619 

37,052 

9,159 

195 

151 

1 

4 

105 

1,743,615 

30,076,211 

24,682 

8,236 

816 

782 

905 

2 

106 

736,562 

20,721,695 

27,560 

10,563 

146 

147 

1 

1 

107 

97 

1,428,063 

10,187,793 

20,557 

3,289 

227 

194 

0 

1 

108 

83 

772,1  15 

. 

38,863,069 

17,146 

4,837 

367 

330 

1,199 

8 

109 

64,889,000 

56,932 

10,869 

1,085 

549 

408 

2 

15 

no 

76 

1,927,344 

50,349,000 

78,393 

13,581 

873 

488 

(G)  332 

2 

7 

III 

57 

2,192,449 

80,717,013 

76,771 

21,480 

1,372 

991 

(G)  1,364 

2 

16 

112 

71 

2,416,269 

65,733,012 

95,197 

22.943 

8,630 

777 

4 

25 

92 

14,675,926 

62,097,000 

41,574 

12,335 

724 

903 

843 

3 

8 

58 

2,062,083 

31,835,146 

70,142 

12,709 

377 

442 

(S)  8 

115 

76 

6;655;311 

(T)  39;  127,907 

29,165 

8;  106 

374 

49 

369 

1 

13 

ns 

48 

27,638,830 

48,857,263 

34,816 

15,628 

735 

159 

189 

1 

9 

m 

32 

3,126,118 

19,218,706 

56,117 

•  8,407 

636 

275 

(G)  52 

1 

1 

118 

»92 

6,132,614 

26,936,313 

41,373 

10,660 

2,387 

2 

6 

119 

<01 

1,743,809 

29,510,376 

47,862 

9,586 

2,626 

411 

3 

5 

120 

!06 

8,129,732 

38,389,298 

29,549 

8,951 

2,424 

524 

1 

8 

121 

>44 

726,669 

32,142,814 

50,142 

10,228 

225 

122 

144 

713,234 

13,483;391 

i5,l99 

3;  132 

194 

56 

(G)  453 

1 

2 

123 

:  1 

»>,!.  I  ,  ,  j  ,  -  I  t,\j4\J,4Tt  I  l,IUUtU^<  I  I 


(/)  Kw.-hr.  transferred  from  associated 
companies. 

(u)  Includes  109,870,698  kw.-hr.  trans¬ 
ferred  to  associated  companies. 

(t>)  Customers  of  all  classes  included 
under  domestic. 

(to)  Includes  company’s  share  of  jointly 
owned  plant  (Stanton). 

(x)  Includes  company’s  share  of  jointly 
owned  plant  (Deepwater). 

(y)  Includes  as  credit  81,824,000  kw.-hr. 
economy  flow  to  other  companies. 

(z)  Retail  combined  with  wholesale. 

(A)  Rural  service. 

(B)  Includes  31,023  hall  light  customers. 

(C)  Additional  capacity  is  available  by 
contract,  or  by  lease  and  contract, 
as  follows: 


Co. 

No.  of 

No. 

Plants 

Kw. 

85 

8 

4,128 

99 

2 

68,000 

(D)  Includes  company’s  share  of  jointly 
owned  plant  (Windsor). 

(£)  Company-owned. 

(f)  Includes  one  plant,  312  kw.,  internal 
combustion. 

(C)  Farm  service  or  agricultural. 

(//)  Includes  one  plant,  l,l00kw.,internal 
combustion. 

(I)  Net;  1,821,145,000  kw.-hr.  total  pur¬ 
chased  less  191,447,000  kw.-hr.  sales 
for  resale. 

(J)  Fuel  consumers  and  rural  service. 

(K)  Company  sells  at  wholesale  only.  No 
segregated  classification. 

(/.)  Leased  plants. 

The  reported  number  and  rating 
includes  plants  (not  in  general 
segregated  as  to  kind  of  power) 
operated  under  contract  or  lease 
as  follows: 


Co. 

No. 

No.  of 
Plants. 

Kw. 

2 

1 

50  (Hydro) 

4 

1 

30,000 

15 

5 

50,000 

39 

2 

.  (Hydro) 

41 

1 

16,000  (Fuel) 

49 

1 

18,000  (Fuel) 

54 

2 

15,520  (Hydro) 

84 

5 

119,400 

92 

1 

7,500  (Hydro) 

100 

1 

3,000  (Fuel) 

112 

1 

2,000  (Fuel) 

114 

1 

390 

125 

5 

28,300 

127 

1 

600 

129 

6 

107,200 

130 

1 

1,800 

142 

1 

1,100 

152 

2 

96,234  (Hydro) 

161 

1 

12,975 

173 

2 

16,000  (Hydro) 

(Af)  Two  of  these  are  combination  steam 
and  Diesel. 

(N)  Includes  energy  used  in  gas,  water, 
bus  or  ice  departments,  or  in  com¬ 
binations  of  such  departments. 

(O)  Includes  Kentucky  &  West  Virginia 
Power  Co.,  Inc.,  and  Kingsport 
Utilities,  Inc. 

(P)  Sales  to  municipal  systems  include 

under  municipal  service.  \ 

(Q)  Includes  Broad  River  Power  Co.  and 
Lexington  Water  Power  Co. 

(B)  Includes  rural  service. 

(S)  Includes  1,921,000  kw.-hr.,  one  cus¬ 
tomer,  interchange. 

(T’)  Includes  30,924  kw.-hr.  free  service. 

(L/)  Three  of  these  plants  operated — 
AQ  eon  I  ... 


1  [  >,.10'. 


1,047,628 


0 

0 

790 

0 


186,934,051 

186,102,888 

172,707,153 

89,443,680 


156,441,285 

181,761,547 

129,399,625 

89,443,680 


30,492,766  ! 
4,341,341 
43,307,528 
0 


27,279,837 

17,239,210 

24,258,947 

8,766,388 


14,773,278 

14,003,978 

58,841,916 

19,134,154 


87,982,549 

51,573,087 

32,079,788 

30,077,103 


t  I  I 


8,014,565 

5,282,743 

1,959,664 

1,559,170 


{A) 

(Cf 


864,166 


3,520,397 

37,006 

6,308,811 

5,807,230 


14,109,240 

50,400,206 

16,388,544 

9,038,844 


u.  !. .( c  .  .1 1  ii ;  ,  ...  . 

• 

13c 

,  i  u,t3 1 

1 5  i ,  a 

119 

549,094 

25 

820  433 

%  407  707 

0  7nn  OQO  r^AA 

891,702,878 

West  South  Central  States 

109 

Louisiana  Power  &  Light  Company . 

15 

90,122 

^■1 

0 

551,155,000 

485,116,000 

66,039,000 

no 

Texas  Electric  Service  Company . 

12 

102,069 

0 

452,534,000 

449,224,000 

3,310,000  ! 

111 

Houston  Lighting  &  Power  Company . 

7 

187,681 

0 

0 

435,971,000 

399,117,000 

36,854,000 

112 

'Lexas  Power  &  Light  Company . 

15 

(L) 

99,226 

885 

435,440,000 

311,895,000 

123,545,000 

113 

Oklahoma  Gas  &  Electric  Company . 

17 

184,520 

0 

430,351,857 

405,132,309 

25,219,548 

114 

Arkansas  Power  &  Light  Company . 

40 

(L) 

38,000 

(L) 

65,666 

301,055,000 

107,933,000 

193,122,000 

113 

New  Orleans  Public  Service  Inc . . 

3 

112,700 

0 

0 

297,521,000 

297,521,000 

0 

116 

Gulf  States  Utilities  Company . 

13 

77,770 

0 

223,004,239 

116,839,439 

106,164,800 

117 

Central  Power  &  Light  Company . 

10 

53,226 

15,000 

220,637,696 

177,892,334 

42,745,362 

118 

Dallas  Power  &  Light  Company . 

1 

82,500 

0 

0 

209,154,642 

207,265,500 

1,889,142 

119 

Southwestern  Gas  &  Electric  Company . 

14 

45,700 

0 

0 

194,055,928 

120,449,631 

73,606,297 

120 

Public  Service  Company  of  Oklahoma . 

(U)  14 

(U) 

79,320 

0 

0 

186,934,051 

156,441,285 

30,492,766 

121 

West  'lexas  Utilities  Company . 

22 

53,918 

0 

186,102,888 

181,761,547 

4,341,341 

122 

San  Antonio  Public  Service  Company . 

2 

99,050 

2 

790 

172,707,153 

129,399,625 

43,307,528 

123 

El  Paso  Electric  Company  (and  Affiliates) . 

3 

59,864 

0 

0 

89,443,680 

89,443,680 

0 

188 

1 

14 

82.341 

A  nAfi  1  XA 

a 

750,636,784 

Mountain  States 

124 

I  he  Montana  Power  Company. . . 

2 

900 

293,400 

613,026,278 

605,932,000 

7,094,278 

125 

Utah  Power  &  Light  Company . 

5 

(L) 

42,740 

(L) 

182,472 

493,678,000 

285,468,000 

208,210,000 

126 

Idaho  Power  Company . 

0 

0 

71,500 

391,999,391 

366,002,530 

25,996,861 

127 

Public  Service  Company  of  Colorado . 

iX)  14 

(L,.Y)  89,200 

(L) 

37,800 

293,178,934 

289,971,850 

3,207,084 

128 

Salt  River  Valley  Water  Users’  Association . 

0 

0 

70,050 

191,951,640 

177,295,640 

14,656,000  |( 

1  otals  for  section . 

21 

132.840 

75 

655,222 

1,983,834,243 

1,724,670,020 

259,164,223 

Pacific  States 

129 

Pacific  (jas  hi  Electric  Company . 

15 

(L) 

380,600 

50 

(L) 

879,144 

4,004,245,763 

2,972,201,338 

1,032,044,425 

130 

Southern  California  Edison  Company  Ltd . 

5 

(L) 

461,600 

24 

(L) 

490,140 

2,856,602,851 

2,844,728,428 

11,874,423 

131 

Puget  Sound  Power  &  Light  Company . 

7 

112,000 

13 

150,675 

824,481,187 

759,750,708 

64,730,479 

132 

City  of  Los  Angeles,  Bureau  of  Power  hi  Light . 

0 

0 

5 

110,605 

722,331,128 

306,371,800 

415,959,328 

133 

Lhe  Washington  Water  Power  Company . 

1 

150 

13 

205,034 

647,596,251 

636,404,450 

11,191,801 

134 

Portland  General  Electric  Company . 

3 

75,500 

6 

94,480 

514,789,600 

505,866,600 

8,923,000 

135 

1  letch  Hetchv  Water  Supply  (San  Francisco) . 

0 

0 

2 

83,300 

507,323,840 

507,323,840 

0 

130 

The  California  Oregon  Power  Company . 

3 

(Z) 

15,410 

12 

100,080 

471,471,767 

458,780,007 

12,691,760 

137 

Los  Angeles  Gas  hi  Electric  Corporation . 

2 

148,700 

0 

0 

340,886,410 

332,495,246 

8,391,164  1 

138 

City  of  Seattle,  Dept,  of  Lighting . 

I 

30,000 

2 

133,000 

334,605,000 

333,380,000 

1,225,000 

139 

Lhe  Nevada*California  Electric  Corporation  System  (dd) . . 

3 

8,257 

II 

58,575 

(/')295,604,426 

'(F)  258,521,625 

37,082,801 

140 

Northwestern  Electric  Company . 

2 

9,600 

1 

42,500 

284,388,516 

94,652,101 

189,736,415 

Ml 

City  of  lacoma.  Dept,  of  Public  Utilities . 

2 

34,000 

3 

124,000 

219,414,450 

218,497,450 

917,000 

142 

Pacific  Power  &  Light  Company . 

I 

(L) 

8,000 

9 

{L) 

22,567 

199,201,401 

133,519,116 

65,682,285 

143 

San  Diego  Consolidated  lias  &  Electric  Company . 

2 

74,000 

0 

0 

182,035,810 

169,704,900 

12,330,910 

144 

Mountain  States  Power  Company . 

21 

(Z) 

31,225 

7 

6,306 

104,430,631 

30,580,287 

73,850,344 

Totals  for  section  (Z) . 

67 

1,374.042 

158 

2,500,406 

12,509,409,031 

10,562,777,896 

1,946,631,135 

Canada 

145 

Hydro-Electric  Power  Commission  of  Ontario . 

I 

20,000 

38 

4.221,001,199 

2,829,958,629 

1,391,042,570 

146 

I  he  Shawinigan  Water  &  Power  Company . 

0 

0 

7 

3,170,358,660 

2,399,530,520 

770,828,140 

147 

('anadiati  Hydro-Electric  Corporation,  Ltd.  System . 

1 

6,750 

18 

506,014 

2,527,827,765 

2,525,520,672 

2,307,093 

148 

Duke-Price  Power  Company,  Ltd . 

0 

0 

1 

330,000 

1,673,119,325 

1,673,119,325 

0 

149 

Montreal  Light,  Heat  &.  Power  Consolidated . 

1 

16,500 

4 

215,410 

1,249,312,710 

488,402,140 

760,910,570 

150 

West  Kootenay  Power  &:  Light  Company,  Ltd . 

0 

0 

4 

169,000 

580,021,067 

580,021,067 

0 

151 

Winnipeg  Electric  Company  (tt) . 

1 

12,000 

3 

251,028 

518,856,200 

518,856,200 

0 

152 

City  of  Winnipeg  Hydro-Electric  System . 

ill)  1 

UD 

11,190 

2 

(L) 

96,234 

486,799,830 

384,103,830 

102,696,000 

153 

C'anada  Northern  Power  Corporation,  Ltd . 

0 

0 

9 

94,375 

441,150,290 

441,150,290 

0 

154 

British  Columbia  Electric  Railway  Company,  Ltd.  (jj) . 

I 

(kk) 

17,500 

5 

(kk) 

167,335 

405,750,100 

405,750,100 

0 

155 

C'anadiaii  Niagara  Power  Company,  Ltd . 

0 

0 

1 

75  000 

nnn 

7A7  4^^  nnn 

136 

Abitibi  Electric  Development  Company . 

0 

0 

1 

(oo) 

48^000 

204,282,001 

204,282,001 

0 

157 

Montreal  Island  Power  Company . 

0 

0 

1 

45,000 

172,307,040 

172,307,040 

0 

158 

Southern  Canada  Power  Company,  Ltd . 

0 

0 

5 

43,875 

168,544,700 

160,609,700 

7,935,000 

159 

lhe  Nova  Scotia  Power  Commission.  . 

0 

C 

13 

(oo) 

62,955 

159,428,487 

159,428,487 

0 

160 

(iieat  Lakes  Power  Company.  Ltd . 

0 

0 

2 

38,200 

153,646,054 

153,646,054 

0 

161 

Calgaiy  Power  Company,  Ltd  . 

4 

(L) 

14,090 

3 

(L) 

53,000 

145,950,224 

143,427,388 

(pp)  2,522,836 

Totals  for  Canada . 

10 

94,530 

117 

3,510,744 

16,560,788,652 

13,522,546,443 

3,038,242,209 

Mexico 

162 

The  Mexican  Light  &  Power  Company,  Ltd . 

2 

32,240 

12 

178,474 

691,485,448 

691,485,448 

0 

Electric  Railways  and  Electrified  Railroads 

193 

Intel  borough  Rapid  Transit  Company . 

2 

390,000 

0 

0 

1,168,305,375 

1,168,175,960 

129,415 

164 

Williamsburgh  I’ower  Plant  Corporation  (B.  M.  T.) . 

2 

204,100 

0 

0 

608,371,076 

608,371,076 

0 

165 

Chicago  Surface  Lines . 

0 

0 

0 

0 

354,922,052 

0 

354,922,052 

166 

Philadelphia  Rapid  Transit  Company . 

0 

0 

0 

0 

304,313,972 

0 

304,313,972 

167 

The  Pennsylvania  Railioad  (Long  Island  City  Gen.  Station) 

1 

88,000 

0 

0 

291,426,822 

205,831,260 

85,595,562 

168 

Boston  Elevated  Railway . 

2 

180,000 

0 

0 

244,678,940 

244,678,940 

0 

169 

The  New  'f’oik  Central  Railroad  Company . 

2 

110,000 

0 

0 

228,941,683 

172,152,683 

56,789,000 

170 

The  New  York,  New  Haven  &  Hartford  Railroad  Company. 

1 

47,200 

0 

0 

179,000,000 

87,800;000 

91,200,000 

171 

St.  Louis  Public  Service  Company . 

2 

21,600 

0 

0 

152,489,148 

6,979,248 

145,509.900 

172 

Pacific  Electric  Railway  Company . 

0 

0 

0 

0 

143,901,864 

0 

143,901.864 

173 

Twill  City  Rapid  'Transit  Company . 

1 

75,000 

2 

(L) 

16,000 

124,932,815 

91,056,740 

33,876,075 

174 

Norfolk  fk  Western  Railway  Company . 

6 

43,855 

0 

0 

99,938,196 

74,288,342 

25,649,854 

175  ! 

Ihe  Connecticut  Company . 

I 

22,500 

.  0 

0 

78,774,178 

32,195,710 

46,578,468 

176 

C  hicago,  Milwaukee,  St.  Paul  &  Pacific  Railroad  Company. 

0 

0 

0 

0 

67,439,697 

0 

67,439,697 

1 

_J 

Totals  for  Railways  and  Railroads . 

20 

1,182,255 

2 

1 6,000 

4,047,435,818 

2,691,529,959 

1,355,905,859 

8,78 

32,13 

45,22 

40,62 

50,02 


21,47 

32,37 

18,16 

20,71 

33,87 


20,51 

27,27 

17,23 

24,25 

8,76 


37,22 

61,00 

31,02 

47,83 

5,93 


447,02 

263,9S 

163,32 


85,7^ 


90,58 


35,6^ 

181,72 

89,7( 


7,5^ 
37,11 
41, 7‘ 
61,5' 
36,6‘ 
30,7: 


20,0! 

9,8( 


126,4! 


2,6! 

75,4! 

174,7 

10,0! 

69,8‘ 


i: 

2,6! 


19,91 


8,789,492 

32,131,000 

45,227,092 

40,629,611 

50,028,297 

21,473,900 

32,378,359 

18,161,009 

20,713,010 

33,871,413 

20,513,760 

27,279,837 

17,239,210 

24,258,947 

8,766,388 


37,225,960 

61,004,690 

31,029,162 

47,834,754 

5,931,677 


47,025,387 

63,993,137 

63,323,995 

85,744,24^ 

90,584,271 

0 

35,641,910 

81,773,569 

89,767,195 

7,544,726 

37,115,100 

41,797,711 

61,543,916 

36,697,594 

30,739,143 


19,901,002 


6,969,637 

46,566,000 

82,337,337 

42,606,055 

52,056,869 

25,425,729 

32,174,402 

20,825,510 

36,783,829 

70,558,771 

24,024,127 

14,773,278 

14,003,978 

58,841,916 

19,134,154 


173,969,718 

155,665,000 

186,827,844 

156,461,652 

203,842,117 

125,871,706 

89,048,559 

107,779,262 

72,460,652 

27,874,009 

88,174,361 

87,982,549 

51,573,087 

32,079,788 

30,077,103 


3,781,112 
19,869,000 
31,426,315  (G) 
25,443,869  (G) 
26,609,550  ... 


1,214,874 

555,000 

4,489,119 

2,011,305 


13,548,000 

24,366,673 

17,223,789 

17,399,272 


316,794,983 

119,311,000 

9,020,276 

68,154,257 

12,266,471 


772,1  15 


7,968,782 
17,372,873  .... 
5,239,126 
5,568,704 
23,634,698  (G) 

7,432,211  .... 
8,014,565  .... 
5,282,743  {A) 
1,959,664  .... 
1,559,170  (G) 


927,877 


6,556,801 

734,370 

145,706 


13,730,888  28,883,192 

40,303,720  (S)  52,345,858 


1,047,628 


864,166 


1,974,737 

576,190 

28,869,689 

6,606,550 

3,520,397 

37,006 

6,308,811 

5,807,230 


16,684,576 

7,304,848 

1,855,532 

14,235,992 

14,109,240 

50,400,206 

16,388,544 

9,038,844 


1,927,344 

2,192,449 

2,416,269 

14,675,926 

2,062,083 


38,863,069 

64,889,000 

50,349,000 

80,717,013 

65,733,012 

62,097,000 

31,835,146 


6,655,311  (7*)  39,127,907 
27,638,830  48,857,263 


3,126,118 

6,132,614 

1,743,809 

8,129,732 

726,669 

713,234 


19,218,706 

26,936,313 

29,510,376 

38,389,298 

32,142,814 

13,483,391 


12,335  i 
12,709 
8,106 
15,628 
8,407  I 


2,387  I 
2,626 
2,424 
225 
194 


37,345,647 

U) 

25,796,529 

45,398,981 

0 


340,825,743 
(z)  276,744,947 
44,810,275 
109,121,053 
0 


8,113,718 
15,606,125 
8,943,629  (G) 
9,291,899  .... 

0  m 


2,558,782 

120,014 

19,362,877 

'7^612,450’ 


54,296,448 

38,296,386 

'  121,517 
0 


8,673,500 
6,292,071 
(;f';200,03 1,095 
21,774,609 
69,495,596 


3,676,894 

3,371,180 

3,426,473 

13,896,767 


123,986,480 

91,936,873 

58,654,644 

56,209,648 

27,015,150 


(x)  10,158 
480 
6,450 
0 


278,834,327 

239,164,541 

53,820,214 

’44,36'4,6i9' 

57,930,601 

0 

0 

'32,847,616 


151,374,568 

553,586,242 

21,215,533 

"  77,6  To,  648' 

11,326,963 

443,886,800 

301,540,404 

9,396,200 

4,000 


64,210,266  1,002,413,436 

4,746,134  568,186,122 

(n)  (n)  204,752,505 


. (hh)  57,822,264 

.  8,790,420 

952,780  6,256,488 

1,900,360  15,419,501 

13,609,000  7,180,165 

.  1,535,461 


2,699,756 

32,810,246 

3,539,753 

5,668,351 

7,074,584 

9,796,121 

8,039,622 

6,070,653 

4,575,961 

8,517,594 

2,327,764 


(n)  116,459,257 

97,044,688 

30,626,794 

74,685,927 

48,319,806 

71,811,466 


575,938 

397,465 

136,060 


[{bb)  142,184  \(bb)  9,675 


88,798,078  Ue) 

35,394,994 

32,575,645 

41,687,673 

26,850,772 

23,914,356 


7,542,656  .  490,582,248 

3,103,954  .  3,577,700  . 

.  550,427,635 

17,386,000  .  120,269,507  25,096,860 


18,865,770  50,750,263  39,074,120  25,588,632 

14,413,931  (mm)  113,973,400  .  377,760 

749,491  .  630,382  . 

12,931,515  .  78,770,815  6,429,716 


16,008,308 


2,788,544 


7,110,368 


2,987,500  (G) 
24,000  ... 


0 

635,250 


46,022  ... 
1,155,372  (G) 


205,953 


923,155 


172,307,040 

71,585,730 

39,640,018 

15,013,800 

110,677,172 


868,038 


303,600 


44,055,672  264,837,253  46,967,936  (?y)  20,956,467  74,079,733 


8,754,359 


264,898,927 

44,935,587 


108,565,274 

54,208,392 

73,187,031 

64,927,368 

44.1  15,029 

35.1  17,928 


Summary  of  Generator  Rating  and  Output 


' - Number  of  Generating  Plants  and  Generator  Ratings - > 

Energy 

Number  of 

- - All 

Plants - ' 

- Fuel  Plants — > 

^Hvd 

ro  Plants — - 

Generated 

Energy 

Companies 

Rating 

Rating 

Rating 

(Net), 

Purchased, 

Section 

or  Systems 

No. 

Kw. 

No. 

Kw. 

No. 

Kw. 

Kw.-Hr. 

Kw.-Hr. 

United  States . 

.  144 

1,884 

30,678,632 

971 

21,905,581 

913 

8,773,051 

71,636,499,323 

15,276,782,12 

New  England . 

.  14 

172 

2,295,431 

44 

1,580,152 

128 

715,279 

4,513,193,098 

1,656,717,250 

Middle  Atlantic . 

.  23 

342 

8,574,176 

144 

6,793,326 

198 

1,780,850 

21,386,625,939 

3,089,079,800' 

East  North  Central  . . 

.  33 

297 

6,949,201 

160 

6,636,735 

137 

312,466 

15,924,041,482 

4,740,373,4401 

West  North  Central  . 

.  13 

180 

2,219,040 

112 

1,678,809 

68 

540,231 

5,041,527,418 

97,013,86^ 

South  Atlantic . 

.  15 

226 

3,160,740 

116 

1,794,917 

no 

1,365,823 

6,147,232,432 

1,845,462,741 

East  South  Central . 

.  10 

144 

1,369,527 

119 

549,094 

25 

820,433 

2,700,999,688 

891,702,878 

West  South  Central . 

.  15 

202 

1,448,007 

188 

1,365,666 

14 

82,341 

3,635,431,350 

750,636,784 

Mountain . 

.  5 

96 

788,062 

21 

132,840 

75 

655,222 

1,724,670,020 

259,164,22- 

Pacific . 

.  16 

225 

3,874,448 

67 

1,374,042 

158 

2,500,406 

10,562,777,896 

1,946,631,130 

Canada  . 

.  17 

127 

3,605,274 

10 

94,530 

117 

3,510,744 

13,522,546,443 

3,038,242,20 

Mexico . 

.  1 

14 

210,714 

2 

32,240 

12 

178,474 

691,485,448 

( 

Railways  and  Railroads . 

.  14 

22 

1,198,255 

20 

1,182,255 

2 

16,000 

2,691,529,959 

1,355,905,85‘j 

_ ! _ ! _ ! _ i 

o  o  c  o  o 

198,282,094 

172,532.740 

132,226,989 

103,725,735 

93,796,831 

0 

172,531,300 

4,400,422 

18,767,679 

491,480 

198,ft2,094 
1,440 
127,826,567 
ig)  84,958,056 
93,305,351 

820,433 

3,592,702,566 

2,700,999,688 

891,702,878 

0 

551,155,000 

485,116,000 

66,039,000 

0 

452,534,000 

449,224,000 

3,310,000 

0 

435,971,000 

399,117,000 

36,854,000 

885 

435,440,000 

311,895,000 

123,545,000 

430,351,857 

405,132,309 

25,219,548 

65,666 

301,055,000 

107,933,000 

193,122,000 

0 

297,521,000 

297,521,000 

0 

0 

223,004,239 

116,839,439 

106,164,800 

1 5,000 

220,637,696 

177,892,334 

42,745,362 

0 

209,154,642 

207,265,500 

1,889,142 

0 

194,055,928 

120,449,631 

73,606,297 

0 

186,934.051 

156,441,285 

30,492,766 

0 

186,102,888 

181,761,547 

4,341,341 

790 

172,707,153 

129,399,625 

43,307,528 

0 

89,443,680 

89,443,680 

0 

82.341 

4,386,068,134 

3.635,431,350 

750.636,784 

293,400 

613,026,278 

605,932,000 

7,094,278 

/.)  182,472 

493,678,000 

285,468.000 

208,210,000 

71,500 

391,999.391 

366,002,530 

25,996,861 

1)  37,800 

293,178,934 

289,971,850 

3,207,084 

70,050 

191,951,640 

177,295,640 

14,656,000 

655.222 

1.983,834,243 

1,724.670,020 

259,164,223 

/.)  879,144 

4.004,245.763 

2.972.201,338 

1,032,044,425 

D  490,140 

2,856,602,851 

2.844,728,428 

11,874,423 

150,675 

824,481,187 

759,750,708 

64,730,479 

110,605 

722,331,128 

306.371,800 

415,959,328 

205,034 

647,596,251 

636,404,450 

11,191,801 

94,480 

514,789,600 

505,866,600 

8,923,000 

83,300 

507,323.840 

507,323,840 

0 

100,080 

471,471,767 

458,780,007 

12,691,760 

0 

340,886,410 

332,495,246 

8,391,164 

133,000 

334,605,000 

333,380,000 

1,225,000 

58,575 

(/■)295,604.426 

'{y)  258.521,625 

37,082,801 

42.500 

284,388,516 

94,652,101 

189,736,415 

124,000 

219,414,450 

218,497,450 

917,000 

D  21M1 

199.201,401 

133,519,116 

65,682,285 

0 

182,035,810 

169,704,900 

12,330,910 

6.306 

104.430.631 

30,580,287 

73,850,344 

2.500,406 

12,509,409,031 

10,562,777.896 

1,946,631,135 

889,100 

4,221,001.199 

2.829,958,629 

1,391,042,570 

496,650 

3,170.358.660 

2.399,530,520 

770,828,140 

506,014 

2.527,827,765 

2,525,520,672 

2,307,093 

330,000 

1,673,119,325 

1,673,119,325 

0 

215,410 

1.249,312,710 

488,402,140 

760.910,570 

169.000 

580,021,067 

580,021.067 

0 

251,028 

518.856,200 

518,856,200 

0 

L)  96.234 

486,799,830 

384,103,830 

102.696.000 

94,375 

441,150,290 

441,150,290 

0 

kk)  167,335 

405,750,100 

405,750,100 

0 

75,000 

282,433,000 

282,433,000 

oo)  48.000 

204,282,001 

204,282,001 

0 

45,000 

172,307,040 

172,307,040 

0 

43,875 

168,544,700 

160,609,700 

7,935,000 

oo)  62,955 

159,428,487 

159,428,487 

0 

38,200 

153,646,054 

153,646,054 

0 

L)  53,000 

145.950,224 

143,427,388 

{pp)  2,522,836 

3,510.744 

16.560,788.652 

13,522,546,443 

3,038,242,209 

178,474 

691,485,448 

691,485,448 

0 

0 

1,168,305.375 

1,168,175,960 

129,415 

0 

608,371,076 

608,371,076 

0 

0 

354,922,052 

0 

354,922,052 

0 

304,313.972 

0 

304,313,972 

0 

291,426,822 

205,831,260 

85,595,562 

0 

,  244,678,940 

244,678,940 

0 

0 

228,941.683 

172,152,683 

56,789,000 

0 

179,000,000 

87,800,000 

91,200,000 

0 

152.489,148 

6,979,248 

145,509,900 

0 

143,901,864 

0 

143,901,864 

L)  16,000 

124,932,815 

91,056,740 

33,876,075 

0 

99,938,196 

74.288,342 

25,649,854 

0 

78,774.178 

32,195,710 

46,578,468 

0 

67,439,697 

0 

67,439,697 

1 6,000 

4,047,435,818 

2,691,529,959 

1,355,905,859 

T/itruarMH 


8,789,492 

32,131,000 

45,227,092 

40,629,611 

50,028,297 


21,473,900 

32,378,359 

18,161,009 

20,713,010 

33,871,413 


20,513,760 

27,279,837 

17,239,210 

24,258,947 

8,766,388 


43,639,111 

17,196,294 

23,281,538 

14,160,338 


/U,U/%££tI 

34,520,348 

50,624,810 

37,181,539 

44,283,375 


25,955,272 

1,578,994 

857,156 

7,070,747 


6,969,637 

46,566,000 

82,337,337 

42,606,055 

52,056,869 


25,425,729 
32, 1 74,402 
20,825,510 
36,783,829 
70,558,771 


19,901,002 


24,024,127 

14,773,278 

14,003,978 

58,841,916 

19,134,154 


173,969,718 

155,665,000 

186,827,844 

156,461,652 

203,842,117 


125,871,706 

89,048,559 

107,779,262 

72,460,652 

27,874,009 


88,174,361 

87,982,549 

51,573,087 

32,079,788 

30,077,103 


44,055,672  264,837,253 


3,781,112 
19,869,000 
31,426,315  (G) 
25,443,869  (G) 
26,609,550  ... 


1,214,874 
555,000 
4,489,1  19 
2,011,305 


13,548,000 

24,366,673 

17,223,789 

17,399,272 


316,794,983 

119,311,000 

9,020,276 

68,154,257 

12,266,471 


7,968,782 
17,372,873  ... 
5,239,126 
5,568,704 
23,634,698  (G) 


927,877 


6,556,801 

734,370 

145,706 


13,730,888  28,883,192 

40,303,720  (S)  52,345,858 


1,974,737 

576,190 

28,869,689 


16,684,576 

7,304,848 

1,855,532 


7,432,21  1  .... 
8,014,565  .... 
5,282,743  (J) 
1,959,664  .... 
1,559,170  (G) 


1,047,628 


864,166 


6,606,550 

3,520,397 

37,006 

6,308,811 

5,807,230 


14,235,992 

14,109,240 

50,400,206 

16,388,544 

9,038,844 


8,113,718 
15,606,125 
8,943,629  (G) 
9,291,899  .... 
0  (V) 


2,558,782  54,296,448  8,673,500 

120,014  38,296,386  6,292,071 

19,362,877  . (/f'j  200,03 1,095 

.  121,517  21,774,609 

75,612,450  0  69,495,596 


59,510,952  500,371,970 

42,997,448  (G)  361,974,767 

6,037,265  . 


278,834,327 

239,164,541 

53,820,214 


151,374,568 

553,586,242 

21,215,533 


6,172,469  (G)  22,398,371  44,364,619 


77,610,648 


25,632,120 

0 

2,086,284 

4,464,640 

27,534,745 


57,930,601 

0 

0 


9,882,127  32,847,010 


11,326,963 

443,886,800 

301,540,404 

9,396,200 

4,000 


2,874,281  (gg) 
5,355,773  (cc) 
6,788,819 
2,960,496 
6,621,920 
2,895,321 


10,219,433 

3,089,826 

2,464,426 


. (AA)  57,822,264 

.  8,790,420 

952,780  6,256,488 

1,900,360  15,419,501 

13,609,000  7,180,165 

.  1,535,461 


2,987,500  (G) 
24,000  ... 


0 

635,250 


46,022  ... 
1,155,372  (G) 


205,953 


923,155 


46,967,936  \(qq)  20,956,467  74,079,733 


7,542,656  .  490,582,248 

3,105,954  .  3,577,700  . 

.  550,427,635 

17,386,000  .  120,269,507  25,096,860 


18,865,770  50,750,263  39,074,120  25,588,632 

14,413,931  (mm)  113,973,400  .  377,760 

749,491  .  630,382  . 

12,931,515  .  78,770,815  6,429,716 


172,307,040 

71,585,730 

39,640,018 


15,013,800 

110,677,172 


Summary  of  Generc 

— Number  of  Generating  Pla 


Number  of 

- - All  Plants - - 

- Fue 

Companies 

Rating 

Section 

or  Systems 

No. 

Kw. 

No. 

United  States . 

.  144 

1,884 

30,678,632 

971 

New  England . 

.  14 

172 

2,295,431 

44 

Middle  Atlantic . . 

.  23 

342 

8,574,176 

144 

East  North  Central . 

.  33 

297 

6,949,201 

160 

West  North  Central  . 

.  13 

180 

2,219,040 

112 

South  Atlantic . 

.  15 

226 

3,160,740 

116 

East  South  Central.  .  .  . 

.  10 

144 

1,369,527 

119 

West  South  Central . 

.  15 

202 

1,448,007 

188 

Mountain . 

.  5 

96 

788,062 

21 

Pacific . 

.  16 

225 

3,874,448 

67 

Canada  . 

.  17 

127 

3,605,274 

10 

Mexico . 

.  1 

14 

210,714 

2 

Railways  and  Railroads . 

.  14 

22 

1,198,255 

20 

772,115 


1,927,344 

2,192,449 

2,416,269 

14,675,926 

2,062,083 

6,655,311 

27,638,830 

3,126,118 

6,132,614 

1,743,809 

8,129,732 

726,669 

713,234 


3,676,894 

3,371,180 

3,426,473 

13,896,767 


38,863,069 

64,889,000 

50,349,000 

80,717,013 

65,733,012 

62,097,000 
31,835,146 
{T)  39,127,907 
48,857,263 
19,218,706 

26,936,313 

29,510,376 

38,389,298 

32,142,814 

13,483,391 


123,986,480 

91,936,873 

58,654,644 

56,209,648 

27,015,150 


64,210,266 

4,746,134 

(«) 


1,002,413,436 
568,186,122 
(n)  204,752,505 


(fi)' 1 16,459,257 1 


2,699,756 

32,810,246 

3,539,753 

5,668,351 

7,074,584 

9,796,121 

8,039,622 

6,070,653 

4,575,961 

8,517,594 

2,327,764 


8  16,008,308 


330  1,199 

549  408 

488  (C)  332 

991  (G)  1,364 


903  843 

442  . 

49  369 

159  189 

275  (G)  52 

230  . 

411  . 

524  (A)  1,053 

'  56'  (G)  '453' 


214 

U)  10,158 
480 
6,450 
0 


95  1,843 

901  . 

567  (G)  8,747 

63  . 

0  (Y)  352 


97,044,688 
30,626,794 
74, 

48,319,806  1I((W)  142,184  \(bb)  9,675 
71,811,466  81,860  9,543 


88,798,078  («) 
35,394,994 
32,575,645 
41,687,673  I 
26,850,772 
23,914,356  | 


264,898,927 
44,935,587  j 


17,419  (//)  5,871  (A)  2,905  (A) 


2,788,544 


6  7,110,368 


868,038 


303,600 


108,565,274 

54,208,392  I 
73,187,031  1 
64,927,368 
44,115,029  I 
35,1  17,928  I 


0 

8,013,660 

7,758,635 

2,440,341 
18,192,585  : 


432 

140 

(G)  15,279 

79 

439 

0 

93 

(bb)  253 

1 

(A)  112 

162 

1 

118 

24 

77 

(G)  4,737 

0 

0 

374 

(gg)  3,406 
(ec)  3,634 

1 

228 

97 

23 

7 

15 

16 

0 

114 

0 

(G)  1,275 

8,754,359  211,933,026  |  117,731 


aerator  Rating  and  Output 

g  Plants  and  Generator  Ratings - ' 


Energy 


-Fuel  Plants — . 

^Hyd 

ro  Plants — - 

Generated 

Energy 

Total  Energy 

Rating 

Rating 

(Net), 

Purchased, 

Output, 

0. 

Kw. 

No. 

Kw. 

Kw.-Hr. 

Kw.-Hr. 

Kw.-Hr. 

71 

21,905,581 

913 

8,773,051 

71,636,499,323 

15,276,782,129 

86,913,281,452 

44 

1,580,152 

128 

715,279 

4,513,193,098 

1,656,717,250 

6,169,910,348 

44 

6,793,326 

198 

1,780,850 

21,386,625,939 

3,089,079,808 

24,475,705,747 

60 

6,636,735 

137 

312,466 

15,924,041,482 

4,740,373,440 

20,664,414,922 

12 

1,678,809 

68 

540,231 

5,041,527,418 

97,013,867 

5,138,541,285 

16 

1,794,917 

no 

1,365,823 

6.147,232,432 

1,845,462,744 

7,992,695,176 

19 

549,094 

25 

820,433 

2,700,999,688 

891,702,878 

3,592,702,566 

88 

1,365,666 

14 

82,341 

3,635,431,350 

750,636,784 

4,386,068,134 

21 

132,840 

75 

655,222 

1.724.670,020 

259,164,223 

1,983,834,243 

67 

1,374,042 

158 

2,500,406 

10,562,777,896 

1,946,631,135 

12,509,409,031 

10 

94,530 

117 

3,510,744 

13,522,546,443 

3,038,242,209 

16,560,788,652 

2 

32,240 

12 

178,474 

691,483,448 

0 

691,485,448 

20 

1,182,255 

2 

16,000 

2,691,529,959 

1,355,905,859 

4,047,435,818 

4 

2 

1  I  107 
1  108 


8  109 

15  no 

7  111 

16  112 

25  113 

8  114 

8  115 

13  116 

9  117 


6  119 

5  120 

8  121 
...  122 
2  123 


8  124 

15  125 

9  126 

13  127 

9  128 


30  129 

11  130 

14  131 

....  132 
17  133 

7  134 

2  135 

6  136 

1  137 


14  139 

3  140 

14  141 

5  142 

4  143 

6  144 


...  145 
5  146 

...  147 
3  148 

12  149 

....  150 
....  151 
1  152 


...  155 
...  156 
1  157 

5  158 

12  159 

1  160 
10  161 


2  16;Q00  (Hydro) 

(M)  Two  of  these  are  combination  steam 
and  Diesel. 

(A')  Includes  energy  used  in  gas,  water, 
bus  or  ice  departments,  or  in  com¬ 
binations  of  such  departments. 

(O)  Includes  Kentucky  Sc  West  Virginia 
Power  Co.,  Inc.,  and  Kingsport 
Utilities,  Inc. 

(P)  Sales  to  municipal  systems  include 
under  municipal  service. 

(Q)  Includes  Broad  River  Power  Co.  and 
Lexington  Water  Power  Co. 


1  118  Includes  rural  service. 


(S)  Includes  1,921,000  kw.-hr.,  one  cus¬ 
tomer,  interchange. 

(T)  Includes  30,924  kw.-hr.  free  service. 

(U)  Three  of  these  plants  operated — 
68,500  kw.,  others  stand-by. 

(F)  Gross. 

Includes  191,511,670  kw.-hr.,  thret 
customers,  interchange. 

(X)  Includes  three  plants,  2,100  kw. 
internal  combustion. 

(Y)  Irrigation  power. 

(Z)  Fuel-burning  plants  of  both  Califor¬ 
nia  Oregon  Power  Co.  and  Mountain 
States  Power  Co.  include  Coos  Bay 
15,000-kw.  plant  leased  by  former 
from  latter.  In  total  regional  kw. 
this  plant  is  counted  only  once. 

(aa)  Domestic  and  commercial  light  are 
combined  under  domestic;  domestic 
and  commercial  power  under  com¬ 
mercial  (retail). 

{bb)  “Active  meters,”  replacing  formerly 
reported  “connected  meters.”  Corres- 
sponding  numbers  applying  to  Sup¬ 
plement  of  May  7,  1932,  are — 144,- 
886;  9,568;  254;  1;  168.  [See  also 
(aa)]. 

(cc)  Includes  2,347,596  kw.-hr.,  3,633 
customers,  farm  service. 

(dd)  Includes  Nevada-California  Power 
Co.,  Southern  Sierras  Power  Co.  and 
Yuma  Utilities  Co. 

(ee)  Includes  heat:  residential,  1,798,157 
kw.-hr.,  1,355  meters. 

iff)  Includes  heat,  commercial,  5,558,297 
kw.-hr.,  1,090  meters. 

(gs)  Combination  light  and  heat,  kw.-hr. 
and  meters. 

(AA)  Includes  10,485,388  kw.-hr.  inter¬ 
change. 

(11)  Includes  Manitoba  Power  Co.,  Ltd., 
and  Northwestern  Power  Co.,  Ltd. 

(jj)  Lower  mainland  system  only. 

(AA)  Kva. 

(//)  Standby. 

(mm)  Central  heating. 

(nn)  1,423  customers  included  in  other 
groups. 

(00)  Horsepower. 

(pp)  Includes  2,184,376  kw.-hr.  net  inter¬ 
change. 

(gg)  Cooking  and  heating. 


V 


